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ADVERTISEMEST. 



The following list of families of Fishes has been prepared by Dr. 
Theodore Gill, at tlie request of the Smithsonian Institution, to serve 
as a basis for tie arrangement of the collection of Fishes of the Ilational 
MuBenm ; and, as frequent applications for such a list nave oeeu received 
by the Institution, it has been thought advisable to pablish it for more 
extended use. In provisionally adopting thia system for the purpose men- 
tioned, the Institution is not to be considered as committed to it, nor as 
accountable for any of the hypothetical views upon which it may be based. 

JOSEPH HENRY, 

Secretary, S- I. 
Smithsohian Institdtiok, 

Washikoion, October, 13T2. 
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nTRODUCTIOI. 



OBJECTS. 



A usT of the families of fishes having long been urgently needed for the 
re-arrangement of the extensive collectioas of those animals in the Smitli- 
aonian Institution, the following has been drawn up. The author has long 
delayed its publication in order to continue his investigations and extend 
them into some more of the many doubtful questions that still involve 
ichthyology, but as such considerations would cause an indefinite post- 
ponement of publication, and as the list itself is desirable as a starting- 
point for renewed investigation, and is, of course, more available in a 
printed form than in manuscript, it ia now printed ; being printed, its 
publication has been deemed advisable as it may supply to others the 
want that has been experienced by the Smithsonian Institution. That 
it will stand the test of time as to many details is not to be expected. 

STATUS OP ICHTHTOLOGT. 

Studies in ichthyology liave, for the most part, been directed to the ex- 
ternal organization, and the characters of all bnt the highest groups have 
been chiefly derived from features visible from the exterior, and modiSea- 
tions of single organs whose co-ordinations with other modifications, and 
consequently taxonoroic values, have not been verified. If a system 
among fishes thus established has proved to be more true to nature tban 
analogous ones would be among the mammals, birds, or reptiles, it is 
because so many of the elements of the skeleton, such as the jaws, oper- 
cular bones, suborbitals, scapulars, branch iostegal bones, and rays are 
more or leas exposed to view, and the modifications more or less noted, or, 
when concealed, the contrast taken coguizanee of. A classification based 
on superficial features in the fishes is thus, to a consideraliie degree, the 
expression of skeletal modifications, which are themselves the co-ordinates, 
as experience has shown, of others. For though the characters derived there- 

(vii) 
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from may not always l>e actually taken cognizance of in the diagnoses of the 
groaps, they more or leas influence the ailoption of groups characterized by 
modificatioDS of such parts. But it is only within certain limits that these 
modifleationa are indicative of affinity ; often, for example, only recalling 
ordinal relations determined by the number of the bones and their devel- 
opmeut. If, in many other cases, the nearer relations of forms have been 
correctly inferred, it is rather from the tact which practice confers on the 
student and the suggeationa furniahed by modifications which may be of 
alight moment appaL'cntly, but which, on account of eccentricity or other 
cause, strike the observer and often yield true clewa to affinities. It is 
logically, although the premises might be strenuoualy disavowed, the result 
of a quasi-ad option of the doctrine of evolation, and the assnmption that 
certain characteristics peculiar to and common (but perhaps only in part) 
to certain forms, especially when non-adaptive, are indicative of community 
of origin, and therefore of immediate affinity. Such combinations are 
often indefinable at first, but are frequently justified finally on a complete 
study of the anatomy. Bat those combinations, when not definable, cannot 
be considered as established, and are deservedly open to snspicion. The 
author for many years has been collecting the skeletons and especially the 
aknlls of fislies, and their study has assured him of the affinities of many 
forms whose relations would otherwise bave been very doubtful. He has 
meanwhile been anticipated in the announcement of certain of the results 
of his studies by Prof. Cope, who has been fortunate in being able to 
avail himself of the largest collection of skeletons of fishes known to exist, 

CLASSIFICATION. 

At a future time the views of the author respecting the principles of 
classification and their application to the fishes will be published in detail. 

At present, it need only be stated that he entirely concurs with Prof. 
Cope in the view that under the genera! term "Pishes," three perfectly 
distinct clasaoa (Pisces, Marsipoeranchii, and LEPTOOAKDn) are con- 
founded, and he is inclined to agree with Prof. Hackel in the recognition 
of even wider and certainly more obvious gaps between the typical fishes 
and the two inferior classes than between any other contiguous classes of 
vertebrates, but he cannot, with the latter naturalist, admit the title of the 
Dipnoi to classical rank. As he urged in 1861,' the Dipnoi and Polyp- 
terids (Crossopterygia, Huxley) exhibit so many characters ii 
that they cannot be very widely separated, and are not even ( 
subciassical distinction. 

I Gill (Tliaodore Ricliolaa). Catalogna of the FisUesof the Eastern Coast of North 
AuiBvica, ■ . ■ . [Pliiladelpliia, The Aoademy of Matural Soioncoa, 18G1,] pp. 13-30. 
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CLASSES. 
The classes thus recognized may be distinguished as follows, the char- 
acters used, however, being supplemented by many others; — 
I. Skull more or leas dsTeloped, with tte notoohord not continued forwards beyond 
tlie pituitary body. Braiu differentiated aud distinctly developed. Heart 
developed s,aA diTided. at least into an auriule and ventricle. 

A. Skull well developed, and witK a lower jaw. Paired fins developed (some- 

times atiaent througli atrophy) ; and with a shoulder girdle' (lyriform or 
fnrouta-shaped, curved forwards and with its respective sides connected 
below'), and with pelvic elements. Gills not purse-shaped. 

FIBCES. 

B. Skull imperfectly developed aud with no lower jaw. Paired fins unde- 

veloped, with no shoulder girdle cor pelvic elements. Gills purse-shaped. 
MABSIFOBHADCHII. 
IT. Skull undeveloped, with the notoohord persiateut and extending to the anterior 
end of the head. Brain not distinctly differentiated. Heart none. 

LEPIOCASDII. 

StIBCLASSES or PISCES. 
The most diverse views have boon urged within the last few years in re- 
gard to the combination into major groups or subclasses of the orders of 
the true fishes. Profs. Kner,' Owen,* Liitken,^ and Cope' on the one hand 
combining the Teleosts and Ganoids into one group or more closely ap- 

' The shoulder girdle of the Elasmohranchiates appears to be homologous with the 
paraglenal or coracoid elements (vide postea) of the specaiixed Sshes, the proscapuia 
of the latter having been apparently first developed by exostosis in the Ganoids, and 
finally become preponderant while the paraglenal became proportionately reduced. 

> This character distinguishes the class Pisces from the Batrachia. 
' Kner (Rudolph). Betrachtungen fiber die Ganoiden, als natUrliohe Ordnung. 
. - - . -c Sitiungsberichte der Kaiaerlichen Akademie der Wissensohaften. — 
Mathematisoh — Natu rwisseusehaftli die Class e, b. 54,1. abth.,1866, pp. 519-536. 

Prof. Kner oonoludes with the expression of belief lliat the Gauoida do uot form a 
homogeneous group, aud should uot, therefore, be retained in the system, and that, 
far from being an improvement, the introduction of the group was a hindrance to 
the progress of Ichthyology. 

' OwEH (Richard). On the Anatomy of Vertebrates, v. I, 18S6, p. 7; also, v. Ill, 
1808, p, 854 (Zoological ludes). 

The fishes (Pisces) are divided (in v. I.) into (1) Subclass I. DEKaopTERi (includ- 
ing Fharyngobranohii and Marsipobranohii) ; (2) Subelass II. Teleostohi ; (3) Sub- 
class III. Plaoiohtomi ; (4) Subclass IV. Dipso* ; Subclass V. MoMopsoi is equivalent, 
to the class Reptilia elsewhere (p. 6) admitted by him. 

In the Zoological Index, the author reverses the sequence, and designates the 
"Drpsol" as a simple order (order Prolopleri), placing it at the head of the class 
Pisces. 

5 LiJTKE^ (Cliriatian). Prof, Knar on the Claasifloation of the Ganoids 

<The Geological Magaziu« (London), v. 5, 1S68. 
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proximatiiig tlieni, while, oa the other hand, Dr. Giinther' has contended 
for the union of the Ganoids, Dipnoans, and Elaamobranchiatea into one 
subclass, for which lie has proposed the name Palaeichtiiyks. 

Om Gonoidernea Begrasnd^n n,j og Inddeling, > . . . ■< Videnskabilige 

Meddelelaer fra dec aaturli stor sku Forening i KjObenhavii, for Aaret ] 868, 18S9, 
pp. ]-82. 

On the limits ani oUaa flcatiou of tlie Ctanoids. .... < Annals and 

Magazine of Natural H at vy (Lo ion), 4tli seriea, v. 7, 1871, pp. 329-339. 

Dr. Liitkeii attaelies primary importance to (1) tlie freedom or attaehment of the 
gills, and (2) the communication of the air bladder with the intestinal canal or ei- 
cinaion thei'efrom. 
He saborSinates the aubdiTiaiona as followa r — 
Subclass A. Teleohtei b. ELFrTaESoBKANoair. 
Order 1. Phijsoclisti a. Acantlwpleri. 
Order 2. Phtjsosiomi S. MalacopieTi. 

Snborder a. Typiei (including Cycloganoidei). 
Sul)order6. Qanoidei. 
Suborder c. Sturionea. 
Suborder d, Protopteri. 
Snbclaaa B. Chondhostbi a. DsBJtOBKAMCaii. 
Order 3. SelacMi. 
Order 4. Ctjdostomi. 
Order 5. Branchiostoiai. 

Incerttie sedis, 

Oi^er 6. Placodermi, 

The aboTe Enbelaas Teleoatei is equivalent to the order Branchlata of Pallas, and 

the enbelaSB-Telostoml of Owen ; the aubclasa Chondrostei, to the slasa lolithyodera 

of Geoffroy St. Hilaire, tlie order Spiraculata of Fallaa, and the order Flacoidei of 

Agaaaiz. 

* Cope (Edward Drinker). Obaervations on the Systematic relations of the Fialiea, 
.... <The American Naturalist (Salem), v. 5, 1871, pp. 679-593; a/sn, 
(somewhat modified) < Proceedings of the Amerioan Aaaociatiou for the Ad- 
raucement of Scionse, 1871 (1873), pp. 317-343. 
Prof. Cope's primary dlTiaiona or anbolaases of the claas Pisces are aa follows ;— 
Subolasa Holocephai.1. 
Subclass SetiOHn. 
Snbclaaa Dipkoi. 
Subclass CaossopTGBTSiA. 
Snbclaaa Actikofteri. 
Tribe Chondrostei. 
Tribe Physostomi. 
Order Ginglymodi (Lepidosteidae). 
Order Halecomorphi {Amiidaej. 
The anceeeding ordera of Physostomi and the Physoelyati are all Teleosteana of 
MUllur. 

" Giinther (Albert C. L. G.). The new Ganoid fish (Ceratodns) recently disoovered 
in Queensland. -; Nature, (London,) v. 4, 1S71, pp. 408-408, 423-4i;9, (447). 
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Tke author, after a careful review of tlie subject, is compelled to agree 
with Messrs. Kner, Owen, Liitkcn, and Cope iu the closer combiuation of 
the Teleoats, Ganoids, and Dipnoaas and the contradistinction of the 
united groop from the Elasmobranchiates, and is even disposed to admit 
that the range of variation in the Ganoid series is so great that less differ- 
ence appears to exist between the most teleosteoid Ganoids (e. g., Amia) 
and the Teleosteans than between them and the most generalized Ganoids 
(e. g., Polt/plerus and Acipenser). But, notwithstanding this, the estab- 
lishment by Johannes Miiller of the subclass for which he adopted tbe 
name Gauoidei appears to have been one of the most important in the 
history of Ichthyology, as it was the expression of the discovery of char- 
acters which undoubtedly indicate af&nity, and, however much recent 
Ichthyologists liave dissented from him as to the boundaries of groups, all 
bave left the Ganoids in immediate juxtaposition to each other, and have 
chiefly differed from him as to the point where the primary division should 
be established, whether on one side or other of the Miillerian Ganoids. 

In the following list of families, tbe three subclasses of true fishes estab- 
lished by Muller are still retained, but are combined under two series, 
Teleostomi (Owen) and ELASMOBRANcnn (Bon., Mijll), and the several 
superorders are distinguished among the Ganoids. For while the author 
is prepared to admit that the extremes of the Ganoids are more dissimilar 
than one of those extremes and tiie typical physostome Teleosts, it ia not 
yet apparent that the relations between the Ganoids and Teleosts are as 
intimate as tbose between the contiguous orders of the latter series. 

0£DEBS OF PISCES. 
After a recent review of the varioos proposals for the raodiflcation of 
the system by various authors, and due examination of the animals them- 
selves, tbe author is compelled to retain tlie orders of Teleosts adopted in 
the classification proposed by him in 1861, suppressing, however, the (then 

Description of CetatoSus, a genna of Ganoid Fishes, recently discovereS iu 

rivara oC Oaeensland, Australia, ■ ■ ■ . < Philosopliiosil Tranaaotiona of tlio 
Eoyal Society oC London, v. Itil, 1872, pp. 511-571, pi. 30-43. 
Dr. GQntliec raooguizes only two orders among PalteichtUyes, viz; — 
Fourtli anbolaSB ; pALiLCHiHies. 
Order 1. ChondropteeygiL 
Suborder 1. Flagiostoma. 
Suborder 2. HolooepLala. 
Order 2. Gaaoidei. 
Suborder 1. Amioidei. 
Suborder 3. Lepidosteoidel. 
Suborder 3. Polypteroiaet. 
Suborder 4. Cliondrostel, 
Suborder 5. Dipnoi. 
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so stated) provisional order Lenmiscati (which, as he subsequently urged,' 
was a heterogeneous group based upon the larvae of other fishes hut pri- 
marily those of Muraenidae), and adopting among the Teleost series the 
orders Opisthomi, HEMiBEANCini, and Scyphophori (Cope), the last 
of which ivaa subsequently approximated by the authoi-" to the Nematog- 
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of more importance than the development of some of the bones that sustain 
the fins as {pro) rays or as {con) spines, aad as there is no co-ordination 
between the latter developments and other modifications of structure, the 
groups so distinguished must be admitted to have a very unsatisfactory 
basis. And surely it is rather illogical to urge that other characters are 
of little importance because they do not coiueide with the structure of the 
fin-rays, for the question at issue is taken for granted. But so wedded 

' Gill (Theoclore Nieliolas). On t!ie AffinitieB of several donbtful British Fishes, 
■ ■ ■ . -< Procee^luga of the Academy of Katural Soienoes of Philadelphia, 
1864, pp. 207-208; reprinted (jn part), -<Annal3 and Magazine of Natural 
Hlstory,.3d series, v. 15, 1864, p. 4. 
Dr. Giintlier subsettuently endorsed these views in general (r. 8, p. 137), hut hav- 
ing mistaken the tenor of the remarks of the author lias aftarivards stataii, in reepeot 
to Stoiaiasancidus, that he o^unot agree w tl Mr Gill, who compares this fish to a 
larva! Clupeoid" (v. 8, p I4j) It will he evident however, on reperusal, that I by 
no means meant to Kiiggest that So as e /l ! -vd any aj/iniiij with Clnpeoids, 

advanced [than Emncalusi Clapeoid abont three days old, in which the ventral fins 
have not yet appeared.' The ompar son of tl e form in question with the larval 
Clupeoid was evidently simply to verify the probability of the immature condition 
of Slomiasunculus, but the true aftnities were sought for elsewhere. It waa added, 
" suaploion, however, may be entertalued that it may, perhaps, be the yonng of some 
other type (.posdUy Slomiatoids), on account of the haok%oard position of the dorsal Jin.'" 
Such is also the opinion of Dr. Gtinther himself, who remarks that " this is evidently 
the yonng of Slomias or of a fish very closely allied to it." More than this, the evi- 
dence would not autboriZB. 
' GiLi: (Theodore Nioholaa), Synopsis of the Fishes of the Gulf of St. Lawrence and 

Bay of Fundy, .... <The Cauadian Naturalist and Geologist (Montreal), 

2d series, V. 3, 1SG4, p. 2lj2. 
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i'f tlie minil gfiierally to impressions early roccivcl or which have become 
current, tliat insensibly the premises in dispute are assumed and rusults 
viewed witli preconeeptions reflected from the assumed premises. 

But at the same time, cautioa lunst be exercised lest too great impor- 
tance is attached to the minor modifications For example, the great 
frontal bone in the Gadinae and near related snbfttmilies is single, as in 
many other fishes, but in tlie subfamily Lotinae and in the family Mer- 
lueiidae, two entirely separate bones exist instead. Again, the inferior 
pharyngeal bones are generally distinct in the Teleocephali, but in several 
families they are united more or less early, and, in the extreme forms, 
very soon, losing all trace of suture, and the eminent Johannes Muller 
was led to separate the forms so distinguished from other fishes as a 
distinct order (Pharyngogaathi) ; that such a combinatiou. however, was 
somewhat hasty is demonstrable, independently of hypothetical considera- 
tions as to the values of characters by certain facts. First, the combination 
thus formed was a heterogeneous one, definable by no other internal or 
external common characters, and composed of forms which respectively 
agreed in structure, in all other respects, in the closest manner with other 
widely separated types, and thus the character became tainted with suspi- 
cion. Second, in another form (Haploidonotus) agreeing (generically) in 
almost all details — and very characteristic ones moreover — with forma 
(Sciaenidae) possessed generally of entirely separated bones, the pharyngeal 
bones were found united as entirely as, and even more so than, in typical 
Pharyngognathi of Miiller, and it thus became evident that per se a com- 
bination based on such a character would violently divorce forms from their 
natural allies, and it was equally evident that the character itself was one 
liable to recur in very dissimilar groups, and not evcii having the advan- 
t^e of being a technical expression of a natural group. 

With these remarks, examination may be made of the various orders of 
fishes that have been adopted, commencing with those forms that appear 
to he the most generalized or least removed from the G-anoids : the sequence 
herein adopted is the most convenient for present purposes, and is also 
believed to be a tolerably close exponent of nature. 

But as it will be necessary to make use of some elements concerning 
which much difference of opinion prevails among anatomists, the author 
deems it advisable to digress in order to examine into the merits of the 
questions in dispute, and present his reasons for the nomenclature subse- 
quently adopted. 

EXCURSUS ON THE SHOULDER GIRDLE OP FISHES. 

Few problems involving the homologies of hones in the vertebrate 

branch have been in so unsatisfactory a condition as that respecting the 
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shoulder girdle and its constituents in fishes. But the recent obserYa- 
tions of Bruhl, Gegcnbaur, and Parker have thrown a flood of light upon 
the subject. Some minor qaestions, however, appear still to be unsettled; 
the writer, at least, has not been able to conyince himself of the correctness 
of all the identifications, and of the names conferred as expressions thereof. 
Eecent study has increased such doubts respecting the applicability of 
former nomenclatures, and has led to coaclasions different from those 
announced by previous investigators. 

The following are assumed as premises that will be granted by all 
zootomists : — 

1. Homologies of parts are best determinable, cieiempanfiws,' in the 
most nearly related forms. 

2. Identifications should proceed from a central or determinate point 
outwards. 

The applications of these principles are embodied in the following 

1, The forma that are best comparable and that are most nearly related 
to each other, are the Dipnoi, an order of fishes at present represented by 
Lepidosiren, Frotopterus, and Ceratodus, and the Batrachians as repre- 
sented by the Ganocephaia, Salamanders, and Salamander-like animals. 

3. The articulation of the anterior member with the shoulder girdle 
forms the most obvious and determinable point for comparison in the rep- 
resentatives of the respective classes, 

TEE GiaDLE IS DIPITOANS. 
I. 

The proximal element of the anterior limb in the Dipnoi has, almost by 
common consent, been regarded as homologous with the IIumekus of the 
higher vertebrates. 

H. 

The humerus in the "Urodele Batrachians, as well as (he extinct Gano- 
cephaWand Labyrinthodontia, is articulated chiefly with the coracoid. 

Therefore, the element of the shoulder girdle with which the humerus 

of the Dipnoi is articulated, must also lie regarded as the Ooeacoid 

(sabj'ect to the proviso hereinafter stated), unless some specific evidence 

can be shown to the contrary. No sneh evidence has been produced. 

III. 

The scapula in the Urodele and other Batrachians is entirely or almost 
wholly excluded from the glenoid foramen, and above the coraeoid. 

Therefore, the corresponding element in Dipnoi must be the Scapula. 

' Parts aSeoted Ijy teleological mod iflcati 0113 may be exoeptei. 
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ly. 

The other eloments must be determined by their relation to the preced- 
ing, or to those parts from or in connection with which they originate. 

All those elements in immediate connection* with the pectoral fin and 
the scapula must be homologous as a whole with the eoraco-scapular 
plate of the Batrachians, — that is, it is inSnitely more probable that they 
represent as a whole or as dismemberments therefrom the eoraco-scapular 
element than that they have independently originated. 

But the homogeneity of that eoraco-scapular element forbids the identi- 
fication of the several elemeats of the Fishes' shoulder girdle with regions 
of the Batrachian's eoraco-scapular plate. 

And it ig equally impossible to identify the fishes' elements with those 
of the higher reptiles or other vertebrates which have developed from the 
Batrachians. The elements in the shoulder girdles of the distantly sep- 
arated classes may be (to nse the terms introduced by Dr. Lankester) ho- 
moplastic, but they are not homogenetic. 

Therefore, they must be named accordingly. 

The element of the Dipnoan's shoulder girdle, contiunous downwards 
from the scapula, and to which the coracoid is closely applied, may be 
named Ectocobaooid. 

V. 

Neither the scapula in Batrachians nor the cartilaginous extension 
thereof, designated Suprascapula, is dissevered from the coracoid. 

Therefore, there is au d priori improbability against the horaologywith 
the scapula of any part having a distant or merely ligamentous connectioa 
with the humerua-bearing element. 

Consequently, as an element better representing the scapula exists, the 
element named scapula (by Owen, Giinther, etc.) cannot be the homologue 
of the scapula of Batrachians. 

On the other hand, its more intimate relations with the skull and the 
mode of development indicate that it is rather an element originating 
and developed in more intimate connection with the skull. 

It may therefore be considered, with Parker, as a Puhttempokal. 
VI. 

The shoulder girdle in the Dipnoi is connected by an azygoua differen- 
tiated cartilage, swollen backwards. 

It is more probable that this is the homologue of the Sternum of Ba- 
trachians, and that in the latter, that element has been still more differen- 
tiated and specialized than that it, should have originated denovoiiom 
an independently developed nucleug. 

' The BO suaputa and suprascapula of moat authors are escladnii from this conneo- 
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The liomo!og;ies of the elen 
appear theu to be as follows;— 



:iit3 of the shoulder girdle of the DipiK 



Komsnclature Adopted. 


0.0. 


V.r... 


...,.,.,, 


HiTMEKUs. HamarHS. 


Humerus. 


FoiKaiTii. 


COKACOID 

(orPARAOLEXAL).' 




Scapnla. 


Humeral cartilage. 


Scapula. 

(Of CoEiCOID) " 


Coracoid. 


SnpraolaviolB. 
Clavicle. 


\ Coracoid.' 


Btbrbdm.s 




Epi coracoid. 


Median cartilage. 


POSTTEHFORAL. 


Scapnla. 


Posttemporal. 


Suprascapula. 



THE 6IBQLE IB OTSER WISHES. 

Proceeding from the basis now obtained, a comparative examination of 
other types of Fishea succcssiyely removed bj their aiHnities from the 
Lepidosiveiiids may be instituted. 

I. 

With the humeraa of tho Dipnoans, the olcraont in the Poiypterids 
(single at the base but immediately divaricating, and with its limbs bor- 
dering an intervening cartilage which supports the pectoral and its basilar 
ossicles) must be homologor 

But it is evident that the external elements of the so-called carpus of 
teleosteoid Ganoids are homologous with that element in Polyptflrids. 

Therefore, those elements cannot be carpal, but must represent the 
humerus. 

' Gelenkatfllle der lirustllofiSe am pHmiiren Sclialterknorpel.— Gegeabanr, 

* Clapioula. — Qegenliaar. 

» Verbindung33telle des beiderBaitigen Sohulterknorpels. — Gfegenbauc. 

Prof. Gegenbanr regards tlia median oar 
cartilage, the upper division of wliieh reo 
iiuitea with the corresponding dismember 
median cartilage. 

'The BUture separatiug the "coracoid" 
Dr. Qilnther, but lia could " not attach muoli importance to this dIvIsioB." 



a dismemberment of a 

fes the pectoral limb, while llie lower 

int of tte opposite side ani forms the 

s has been observed by 
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IL 

The element witli which the homologue of the humeras, in Polypterids, 
is articulated must be homologous with the analogous element in Dipnoans, 
and therefore with the Coracoid. 

The Coracoid of Polypterida is also evidently homologous with the 
corresponding element in the other Ganoids, and the latter consequently 
must be also CoBACorD. 

It is equally evident, after a detailed comparison, that the single Cora- 
coid element of the Ganoids represents the three elements developed in the 
generalized Teleosts (Cyprinids, etc.) in connection with the basis of the 
pectoral fin, and such being the case, the nomenclature should correspond. 
Therefore, the upper element may be named Hypercoracoid ; the lower, 
Hypocokagoid ; and the transverse or median, Mesocoracoid. 
ITI— IT, 
(Proscapola, or united Scapula and EoTOOORAoom.) 

The two elements of the arch named by Parker, in Lepidoairen, "supra- 
clavicie" (^ scapula), and " clavicle" (= ectocoracoid) seem to be com- 
parable together, and as a whole with the single element carrying the 
humerus and pectoral fin in the Cross opterygians (Polypterus and Cala- 
moichlhys) and other fishes,' and therefore not identical respectively with 
the " supraclavicle" and " clavicle" (except in part) recognized by him in 
other fishes. 

An this compound bone, composed of the scapula and ectocoracoid fused 
together, has received no name which is not ambiguous or deceptive in its 
homological allusions, it may bo designated as FroscaptjIiA. 
Y. 

Tho posttemporal of the Dipnoans is evidently represented by the anal- 
ogous element in tho Ganoids geneially, as well as in the typical fishes. 

The succeeding elements (outside those already alluded to) appear from 
theic relations to be developed fiom or m connection with the posttem- 
poral, and not from the true scapuKr apparatus ; they may therefore be 
named Posttemporal, Postfrotemporal, and T el eo temporals. 

' Dr, Glinther (Phil. Trana., v. 161, p. 531) has observed, respecting the- division 
in question in Lepidosirca and Ceratodvs : " I cannot attaot much value to tliis divi- 
sion ; tlie upper piece is certainly not homologoua with tlie scapula o£ Teleosteau 
fishes, which is far removed from the region of the pectoral condyle." 



October, 1872. 
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The homologies of the eleoionts of the girdle of Dipnoans with those 
of other fishes, aad the added elements in the latter will he as follows :— - 





,„,..- 


Ow™. 


Gegeubaur. 


P....r. 


ACTTNOSTS. 

CORAtOID 

or PiKAOLESA... 


Os du «arpe. Carpal. ISaBftlstllukB dar 

Bl'llStfliJ33«. 

Simpla In Dipnoi and Ganoidei 


Bracbial. 


Hypercoratoid. 


Radial. 


Ulna. 


Oberes Stiick 
(Scapula™). 


Soapula. 


Mesqcoracoid. 


Troiaidme os de 1' 
avaat bras qui 
porle I'nageoire 
pectorals. 


Humerna. 


Spangeuatuet, 


Free orac Old, 


HVPOCDRACOID. 


Gabital. 


Radius. 


Vorderes Btiick 
(Proooraooid). 


Coracoid. 


PKOBCAPni.A.' 


Humgral. 


Coracoid, 


Clavicula. 


Clavicle. 


EOTOCOEACOID. 


I Differentiated only in Dipnoi. 




Sterkom. 


Differentiated in Dipnoi. 




POSTTHMPOHAL ELEMENTS. 


POSTTBMPOEAL. 


Suprasoapnlaire, 


Supraacapnla. 


Supra^laviculare 

(a) 

Snpraolaviculare 

(b). 

Accessoriscbes 

Stfiok. 


Posttemporal, 


P0STEH0TEMP0K4i. 


Soapnlalre. 


Soapnla. 


Supraclaviele. 


■'^-"-""^■ 


Os coraooidieu. 


Clavicle. 


Poatolariclea. 



It will be thas seen that the determinations here adopted depend mainly 
(1) on the interpretation of the homologies of the elements with which 
the pectoral limbs are articulated, and (3) on the application of the term 
"coracoid." The name "coracoid," originally applied to the process so 
called in the hnman scapula, and subsequently extended to the independent 
element homologoas with it in birds and other vertebrates, has been more 
especially retained (e. g., by Parker in Mammals, etc.) for the region in- 
cluding the glenoid cavity. On the assumption that this may be preferred 
by most zootomista, the preceding terms have been applied. But, if tlie 
name should be restricted to the proximal element, nearest the glenoid 
cavity, in which ossiCcation eommenees, the name Paraqlenal given by 



' The name soapula might have been retained for thia element as 
here maintained are correct) homolosoua with the .■iitire Si;apula 
coracoid and glenoid elements, but the restricted meaning has tei 
adopted that it would be inexpedient now to extend the word. 



s (if the vi 
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Duges to the cartilaginous glenoid region can be adopted, and the cora- 
coid would tben be repreaented (in part), rather by the element so named 
by Owen. That eminent anatomist, however, reached hia conclusion (only 
in part the same as that here adopted) by an entirely different coarse of 
reasoning, and by a process, as it may be called, of elimination ; that is, 
recognizing first the so-called "radius" and "ulna," the "humerus," the 
" scapula," and the " coracoid" were successively identified from their rela- 
tions to the elements thus determined, and because they were numerically 
similar to the homonymous parts in higher vertebrates. 

The detailed arguments for these conclusions, and references to the views 
of other authors, will be given in a future memoir. I will only add here 
that these homologies seem to be fully sustained by the relations of the 
parts in tho generalized Ganocephalous Batrachians {Apateon or Archego- 
saurus, etc.). 

CHARACTERISTICS AND SEQUENCE OF PRIMARY 
GROUPS. 

Returning now to the on 1 tuft jmyl fi ation of 
Pishes, the results are si 1 m tt i n 1 f f q th f istituted 

into the limits, characters all ftl d adnlin groups. 

While among the Mamm 1 tl I t ii 1 n u nee as to 

the forms entitled to the fi t as w 11 th la t pi nat al ats differ 

much concerning the "high t f th hthy d rt 1 at ! t are all of 
one accord respecting the f n t I d g at d a th 1 w t ' With 
that admitted lowest form a. a ta t i t aq y n y I made re- 
specting tho forma which u \y n t a Ij I t d 
LEPTOCABDIiNS. 

No dissent has ever been expressed from the proposition that the Lepto- 
cardians (Branchionto'ma) arc the lovvest of the Tertebrates ; while Ihey 
have doubtless deviated much from the representatives of the immediate 
line of descent of the higher vertebrates, and are probably specialized con- 
siderably, in some respects, in comparison with those vertebrates from 
which they (in common with the higher forms) have descended, they un- 
doubtedly have diverged far less, and furnish a better hint as to the proto- 
vertebrates than any other form. 

HASSIPOBRAITCETATEg 

Equallj uiidi'iputcd ib it that most Dcdrlj lelated to thb Leptoi-irdians 

I One eminent ^nthority appeirs to think that the Cetaoeam arp the lotrest xnd 
most dlfferentiatsd of M^mlnal3 ani is a milter of tiet, no one it is presamBd, 
would dispute tha proposition that tlie llfferBiicB'J are moro oliviou:, but tli9\ are 
teleolngical anci not morphological thorefore aiil in vibif of the gradation 1 ptween 
them and nocmil qaidnip'-d? f urn ah si by extmot typBS, natarili?t-i ire almost 
agrBBi in denying theohiraotBrs inquaatloii i tafononiio value equal to tliat aooorded 
to ttie diSTBrencBS exhibited by the Monotremea. 
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arc the MarsipobrancWates (Lampreys, etc.), and the tendcacy has been 
rather to uverlook tlie fuudamental differences faetweea the two, aiid to ap- 
proximate them too closely, than the reverse. 

PISCES. 

But here unanimity ends, and much difPereiice of opinion has prevailed 
with respect to the succession in the system of the several sub-classes (by 
whatever name called) of true Fishes, (1) some (e. g. Cuvier, J. MiiJler, 
Owen, Lutken, Cope) arranging next to the lowest, the Elasmobranehiates 
and, as successive forms, the Ganoids and Teleosteans, (2) while others (e. g. 
Agassiz, Dana, Dumi5ril, Giinther) adopt the sequence Leptocardiaas, Mar- 
si pob ranch iates, Teleosteans, Ganoids, and Blaamobranehiatea. The source 
of this difference of opinion is evident, and results partly from metaphysical 
or psychological considerations, and partly from those hased (in the case 
of the Ganoids) on real similarities and affinities. 

EL&SHOBHANCHIATES. 
The evidence in favor of the title of the Elasmobranchiates to the " high- 
est" rank is based upon, (1) the superior development of the brain; (2) 
the development of the egg, and the ovulation ; (3) the possession of a 
placenta ; and (4) the complexity of the organs of generation. 

(1) It has not been definitely stated wherein the saperior development 
of the brain consists, and as it is not evident to the author, the vague 
claim can only be met by this simple statement : it may be added, however, 
that the brains comparable in essentials and most similar as a whole to 
those of the Marsipobraiichiates, are those of the Sharks. In answer to 
the statement that the Sharks exhibit superior intelligence, and thus con- 
firm the indications of cerebral stmctiire, it may be replied that the impi'es- 
sion is a subjective one, and the author has not been thus influenced by his 
OWE observations of their habits. Psychological manifestations, at any rate, 
furnish too vague criteria to be available in exact taxonomy 

(2) If the development of the eggs, their small number, and their invest- 
ment in cases, are arguments in favor of the high ranit of the Elasmobran- 
chiates, they are also for the Mars ipobr an ch iates, and thus prove too much 
— or too little — for the advocates of the view discussed. The variation in 
number of progeny among true Fishes (e. g., Cyprinodonts, Embiotocids) 
also demonstrates the unreliability of those modifications per se. 

(3) The so-called placenta of some Elasmobranchiates may be analogous 
to that of Mammals, but that it is not homologous {i. e., homogenetic) is 
demonstrable from the fact that all the forms intervening between them 
and the specialized placental mammals are devoid of a placenta, and by the 
variation (presence or want) among the Elasmobranchiates themselves. 

(4) The organs of generation in the Elasmobranchiates are certaiuly 
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more complex than in most otliei- Fishes, bat as the complexity results from 
speeialization of parts sui generic, find different from those of the higher 
(quadruped) vertebrates, it is not evident what bearing the argument has. 
If it is claimed simply on the ground of specialization, irrespective of homo- 
logical agreement with admitted higher forms, then are we equally entitled 
to claim any specialization of parts as evidence of high rank, or at least 
we have not been told within what limits we should he confined. Tlie 
Cetaceans, for example, are excessively specialized Mammals, and, on 
similar grounds, would rank above the other Mammals and Mau ; the Aye- 
aye exhibits in its dentition excessive specialization and deviation fi'om the 
primitive type {as exhibited in its own milk teeth) of the Primates, and 
should thus also rank above Man. It is true that in other respects the 
higher Primates (even excluding man) may be more specialized, but the 
specialization is not as obvious as in the cases referred to, and it is not evi- 
dent how we are to balance irrelative specializations against each other, 
or even how we shall subordinate soch cases.' We are thus compelled by 
the reduclio ad ahsurdum. to the confession that irrelative specialization of 
single organs is antra stwortliy, and are fain to return to that better method 
of testing affinities by the equation of agreement in whole, and after the 
elimination of special teleological modilications. 

The question then recurs. What forms are the most neai ly alhed to the 
Marsipo bran chi ate s, and what show the closest approach m character i&hc 
features. And in response thereto, the evidence is not undeci ive 11 ide 
as is the gap between Marsipobranchiates and Fishes ind comparativelj 
limited as ia the range of the iatter among themselves the Eiasmo 
branchiates are very appreciably more like, and share more characteia m 
common with them, than any other; so much is this the case that some 
eminent naturalists (e. g. Pallas, Geoffroy St.-Hilaire Latredln Agassiz 
(formerly), Lfitken) have combined the two forms in a peculiar group, con- 
tradistinguished fiom the other fishes. The most earnest and extended 
argument, in English, in favor of this combination, has been published by 
Prof. Agaasiz, la his " Lake Superior,"' but that eminent naturalist subse- 
quently arrived at the opposite conelusiona already indicated. 

The evidences of the closer affinity of the Elasmobranchiates (than of 
any other Fishes) with the Marsipobranchiates, are furnished by (1) the 
cartilaginous condition of the skeleton ; (2) the post-eephalic position of the 
branchiie ; (3) the development of the branchise, and their restriction to spe- 
cial chambers; (4) the larger number of branchiie; (5) the imperfect develop- 

' It will recur to the reader that in the oaae referred to, tlia question is realiy as to 
the degree of specialization. 

' Agasaiz (Louis). Lake Superior : its Physical Character, VegetatiOD, and Animals, 
1859, pp. 249-252. 
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merit of the skull ; fS) the mode of attachmont of the tcetli; (7) the slight 
degree of specialization of the rays of tho Cus; and (8) the rudimentary 
condition of the shoulder-girdle. 

Ill none of theae cases is there exact, or oveii very close similarity, for, 
as already remarked, the gap between the Fishes (and the Elasmobranchi- 
ates as the most generalized form) and the Marsipobraochiates is extremely 
wide. In each case, however, tbe generalized or rudimentary condition of 
the organs points to the still more generalized, rudimentary, or undeveloped 
conditions exhibited by the Marsipobranehiates. The testimony of these 
parts is also concurrent, ia reinforced by other resemblances, less obvious 
but valuable as accuranlative, and ia not offset by the evidence of other 
parts {unless irrelative specialization of isolated parts is considered as con- 
tradictory evidence). And still more, there are no other forms that can be 
compared with the Mars ipobranchi ate s in even approximately so satisfac- 
tory a manner. Therefore, with no hesitation, the sub-class of Elasmo- 
brancbiates is placed as tbe suceeediag term in the ichthyological series. 

PIAGIOSTOMI. 
On the whole, the Sharks appear to be the most generaliKcd of the Elas- 
mobranchiatcs, and there is little doubt but that tho Rays are a more 
specialized offshoot from the same primitive stock. 

HOIOCEFEAII. 

More nearly related to the Sharks than to the Rays, bnt differentiated 
from representatives of a primitive line of descent, the Holocephali claim 
the next consideration. If, in some respects, they appear to be more nearly 
related to the (ranoids, the Plagiostomes do in others, and it yet remains 
to be decided which are the most generalized in essential features. Mean- 
while, it seems advisable to preserve the place for the Plagiostomi. 

GAHOIDEI. 

By common consent, the Ganoids immediately succeed the Elasmobran- 
chiates. Before considering the sequence of tbe furms, a brief inquiry into 
the constitution of the class may be seasonable. 

HisTOEiCAL Note. 
The name Ganoides (or Goniolepedoti) was originally framed by Prof. 
Agassiz' as an ordinal term for fishes having the scales (when present) 

' 1" ordre. Ganoides Agaas. (Goniolepidoti Agass.). Eoailles anguleuses, rhom- 

boidalas ou polygonaa, foriDees da lamas osseusea ou oornfiea, reoouvBrtea d'fiinail 

Les famillaa dea Lcpidoides, dea Sauroides, dea Pyouodontes, dea Sclerodennea, dea 
Gymnodontes. dea Lopkobranolies, etc. etc. — Agaaa. ReoliBrolies sur les Poisaons foa- 
sUea, T. 2, p. 1. 
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angular and covered with enamel ; and, in tlie group so cliaracterizcd, were 
combined the Ganoids of subsequent authors as well aa tLe Teleoatean 
orders Plectognatbi, Lophobranchii, and Nematogaathi, and (subsequeutlj) 
the genua Sudis (Arapaima), the last being regarded as a Coelacanth. 
The group has not been accepted with these limits or characters. 

But the researches of Prof. Johannes Muller, on the anatomy and claasi- 
ficafciori of the fishes, culminated at length in hia celebrated memoirs on 
those fishes for which he retained the ordinal name Ganoidei ; those me- 
moirs have left an impression on Ichthyology perhaps more decided than 
made by any other contributions to the science, and that published in. ex- 
lenso will ever be classical ; numerous as have been the modifications since 
introduced into the system, no forms except those recognized by Miiller 
(unless it be Dipnoi) have since been interjected among the Ganoids. 

Without premonition in any other form, the results of his studies of the 
Ganoids were announced to the Royal Academy of Sciences of Berlin in 
December, 1844,' and this communication was supplemented, on the ]3tb 
February, 1845, by observations on the bulbns arteriosus, and on the 12th 
March, 1846, by a more extended memoir, giving the results of subsequent 
investigations.' These were combined, and, with his previous contributions 

' MtLiEft (Johannes). Uber den Ban uud die Grenieu der Ganolden und uber daa 

iiatiiriicliB System d«r Fiaoha. - - ■ Oeleaea in der Afcademie der Wissenaoliaf- 

tcu, am 12 Deoemljei-, 1844. 
Published in abstract in tlia Monatsberiohte der Kiinigliohen Prouss. Akademie 
der Wiswnsohaften zu Berlin, 1844, pp. 416-432; in adTanee < Arohiv fur Hatnr- 
geschiohte (Berlin), 11 Jahrg., b. I, 1845, pp. 91-141; In full (with modi Heat ions) 
< Abliandlangeii der Kunlgllehen Akademie der Wissenschaftcn zu Berlin, 1844 
<1846),pp. 117-21(i, 6 pi. 

Tlie memoir, as published in the Arehiv fiic Nat urges chlclite, waa translated into 
French, English, and Italian, viz ; — 
MSmoire snr les Ganoides et sat la olassiBeatioa naturelle des Poiasona. - . . 

< Annales des Solenoes Naturelles, 3= sSrie, v. 4, 1845, pp. 5-53. 
This translation was by Dr. Carl Vogt, and was foUowttd by an original memoir 
(Qnelques observations sur lea oaraetSres c[ui serveut ^ la class ilioatioa des Poissons 
Ganoides. Par M. C. Vogt, pp. 53-68, pi. 9), detailing ttspeoially the results of hia 
ejsaminatlon of Amia. and first revealing its Ganoid oharaeteri sties. 
On the Structure and Characters of the Ganoidoi, and ou the natural Classifi- 

oatiou of Fishes. ... < Scientific Memoirs, selected from the Transaetinu of 

foreign academies of aeienGB and learnei soeieties, and from foreign Journals, 

edited by Eiobard Taylor, v. 4, 1846, pp. 499-558. 
' Femere Berinerkuugen iiber den Ban dor Ganoiden, .... < Monatg- 

herichte, etc., 1848, pp. 67-85 ; aha, < Archir tiir Naturgosohlchte, 1840, I, 

pp. 190-308. 
Further Remarks on the Structure of the Ganoidei, .... < Scientific 

Memoirs, etc., v. 4, pp. 543-558. 
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to the knowledge of the natural families of flalics, somewhat modified, and 
published in the extended memoir which appeared ia the Trausactiona 
(Abhandlungen) of the Society. 

The memoir, as finally published in the Abhandlungeo, contained addi- 
tional details (on pp. 118, 126 to 129, physiological observations on the 
bulbns arteriosus;' pp. 154 to 195, Abschcitfc II. uber die naturliehen 
Ordnungen und Pamilien der Knochenfisehe') ; the paragraphs on tbe 
Apodes, Esoces, Oalaxiaj, and Clnpesoces in the Archiv (pp. 131-134) 
were omitt«d, and a postscript (JTachschrift, pp. 204-208) was added 
containing the result* of subsequent observations, and especially remarks 
on tbe genus Amia and Carl Vogt'a researches thereon. This postscript 
was, in many respects, a reproduction of an article published in the Mo- 
nataberichte. 

The memoir next in importance from the great light which was shed 
upon many obscure cjuestions of Palaeichthyology was contributed by 
England's great naturalist. Prof. Huxley.' In the article in question, 
though professedly upon the Devonian fishes, ali that could render intel- 
ligible the forms treated was called into requisition, and many unexpected 
relations were demonstrated or approximated. 

The discovery of a representative of the CeratoContids, a type previously 
supposed to have become extinct in the triassic epoch, was the next event 
of importance; the most sagacious recognition of its affinities, evidence of 
extended knowledge, by its nomenclator (Dr. Erefft, of Melbourne, Aus- 
tralia), provoked earnest investigation of its strnctnro, and to Dr. Giinther 
(see p. xi), wo are indebted for an elaborate description thereof. The 
light derived from this examination was reflected upon the allied extinct 
types, and it was clearly shown that the order, once regarded as so isolated, 
had been rich in representatives in the distant past. 

And for various other additions to our knowledge of these forms, we are 



I PuWished in the ArcWv (pp. 133-14T) as an appendix (Naohtrag) to his memoir 
on the Ganoids. 

' Pttblished originally in the Arcliiv flir Natargesoliiohte (9 Jahrg., b. I, p. 292- 
330), wliere it appsarnd with the title " Beitrage aur Keiiiitnisa der natiirliohen 
Familien der Fischa," but eoneidarably moclified, and especially by the eselnsion of 
the Dipnoan and Ganoid Hsliea from the series. See, also, pp. 153, 158 (Hoboidei vice 
Cyulopodi),-(- 159-180 (Scales) 175-178 (Anaaanthint), 182 (aegradiiig GoniodonteB), 
180 (Aploohiton, Miorostoma), 187 (Galaxiw), 1S8 (Esoces), 190-192 (Clupeid*), 
133 (-f- Heteropygii), 193-194 (Apodes). 

' HcxLEf (Thomas Henry). Preliminary Essay upon tKe Systematic Arrangement 
of the Fiehes of tha Devoniau Epoch, ■ ■ ■ . -^ Memoirs of the Geological 
Sai'vey of the United Kingdom. Figures and Desoriptloas illuatrative of British 
organio remains. Decade s., 1861, pp. 1-40. 
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indebted to the labors of Agu,ssiz, Liitkcn' (see p. x), Cope (sec p. x), 
and Laukester. 

The Ganoids a Natural Group. 

It haa been objected that the Ganoids do not constitute a natural group, 
and that the characters (i.e., chiasm a of optic nerves and multivalvular 
hulbus arteriosus) alleged by Miiller to be peculiar to the teieostomons 
forms combined therein, are problematical, and only inferentially supposed 
to bo common to the extinct Ganoids so called, and, finally, such objections 
couched in too strong language have culminated in the assertion that tbe 
characters in question are actually shared by other physostomo fishes. 

No demonstration, however, has been presented as yet that any physos- 
tome fishes do really have the optic chiasma and multivalvular bulhus ar- 
teriosus, and the statement to the contrary seems to have been tlie result 
of a venial misapprehension of Prof. Kner'a statements, or the offspring of 
impressiona left on the memory by his assertions, in forgetfulness of his 
exact words. 

But Prof. Kner,' in respect to the anatomical characters referred to, 
merely objects; (1) they are problematical, are not confirmable for the 
extinct types, and were probably not existent in certain forms that have 
been referred to the Ganoids ; (2) the difference in number of the valves 
of the bulbus arteriosus among recent Gauoids is so great as to show the 
unreliability of the character ; (3) a spiral valve is developed in the intes- 
tine of several osseous fishes (" genera of the so-called intermediate clu- 
peoid groups") as well aa in Ganoids ; and (4) the chiasma of the optic 
nerves in no wise furnishes a positive character for the Ganoids.' 

' The extended memoir of Dr. LOtken (Om Oanoidernea Begraendsning og Iiiddel- 
ing) contains a valuftble rSaura6 of tlie hislovv up to 1887, of the Ganoids, aa well m 
a fnll bibliograpliy I t ng 1 th g p and a critiual diaoussfon of the forms re- 

2 KsEB (Rudolph) B t a htu g n uh die Ganoiden, eto. ^op. cit. (supra, p. 
00), p. 522. 

' Woth andere der ans fflhrt M km 1 nd geradeiu proMemathck, da sie nur 
auf mutliraasslitlien V au set u g n d Aunalimen liemlien, nioht aber ata 
wirklieh rorlianden n ! uiv d Zu olohen gehureii die von J. Mailer fiir 

lebende Ganoiden h ghbnnantm hen Merkmale: [1] der muskulSsa 

Bulbus mit laehreten Kl pp n hen [ ] daa Chiasma and [3] die Spiralklappe im 
Darm canal. 

[1] Fiir die allermeiBtea fossilen Fisclie,die ftirOanoiden gelten, iat nicht nackureishar, 
dasa dieSB Merkmale TOrhandeo mateii und vielmelir mit Grnnd zU Vermuthen, dass 
Bia naraeutlicli aolohen nicht zukamen, die in alter Zeit als Protypen ajSterer Teleo- 
stieranftteten.wiez. B.dentriaaichen Oattnagmi Beloitorlignchtis, Pholidophoras n.v.a. 
Allein gaui abgesehen hievon. so durfte doch darauf hinzaweiaen sein, in welch un- 
gleicliem Grade sioU diese Merkmale aelbat boi den verschiedenen Gattnngen dsr Ic- 
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It will be noticed that all these objections (save in the case of the intes- 
tinal spiral valve) arc hjpothetieal and vague. The failure of the intes- 
tinal spiral valve, as a diagnostic character, has long been conceded, and 
in this case only have the forms that prove the failure been referred to ; in 
the other cases, where it would be especiallj desirable to have indicated 
the actual types falsifying the universality or exclusiveness of the charac- 
ters, they have not been referred to, and the objections mnst be met aa if 
they were not known to exist. 

(1) The characters in question are, in the sense nsed, problematical, in- 
asmuch aa no examination can be made of the soft parts of extinct forms, 
bat with equal force may it be urged that any characters that have not or 
cannot be directly confirmed are problematical, in the case of all other 
groups (e. g., Mammals), and it can only be replied that the co-ordination 
of parts has been so invariably verified that all probabilities are in favor 
of similar co-ordination in any given case. 

(2) There is doubtless considerable difference in the number of valves 
of the bulbus arteriosus among the various Ganoids, and even among the 
species of a single family (e.g., Lepidosteidee), but the character of Ga- 
noids lies not in the number, more or less, but in the greater number and 
relations (in contradistinction to the opposite pair' of the Teleosts) in con- 
junction with the development of a hulhus arieriosus. In no other forms 
of Teleostomes have similar relations and structures been yet demonstrated. 

(3) The failure of the spiral intestinal valve has already been conceded, 
and no great stress has ever been laid on the character. 

(4) The chiasma of the optic nerves ia common to all the known Ga- 
noids, and has not been found in those forms (e. g., Arapaima, Osteoglos- 
sum, and Glupeiform types) agreeing with typical physostome Teleosts in 
the skeleton, heart, etc., bnt which at the same simulate most certain Ga- 
noids (e. g., Amia) in form. 

bendeil Ganoiden vorfinden ; man bcancht sioh nur [2] der groKSen Differeiizen iu fler 
Zahl der Aortenstiel-KIappen bei Lepisosleus und Amia zii erinnerii, Oder [3] dea Um- 
Btaudea, daas eine Spiralklappe im Darmaanalu unter den lebenden Fiaclien iiiaht 
l)lo9 bei Ganoiden, sonderu auoli bei Selacliiern und niebreren Knoubeuflscben (Qat- 
tongen der aogenanuten intermediaren Clopeiden-Gnippen) und nicbt bios im Dlinn' 
darme, sondem auob in andern Abtbeilniigan des Verdauungsrohrea siub vorfindet, 
nod da^ aaoh [4] die Cbiasmabildang keineswegs eiueu verlasalioben Uuterscbied 
der Ganoiden abglbt, — Kner, op. cit., pp. 532-523. 

This paragraph is the only one tliat squarely meeta the question of the applica- 
bility of i\is fandameatal characters ot the Ganoids, aa given by MillUr. It need only 
be added that the ideas respecting /iraftaii^jfy of pertinence must be a reflection from 
the daduetiona resulting from a more or less thorough study of the known elemenla. 
The question as to the value of the chiaama ia certainly disposed of iu a very sum- 
mary juauner, bat not in an equally satistaotoiy one. 

' "The suuflsh ( Or(/iu joj-iseus) has four such valves."— Owen, Anat. Vert., I. 474. 
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Therefore, in view of the evidence hitherto obtained, the argumeuta 
against the validity of title, to natural consociation, of the Ganoids have to 
meet the positive evidence of the co-ordinations noted ; the ralue of such 
characteristics and co-ordinations can only be affected or destroyed by the 
demonstration that in all other respects there is (1) very close agreement 
of certain of the constituents of the subclass with other forms, and (2) 
inversely proportionate dissimilarity of those forms from any (not ail) other 
of the Ganoids, and conseqoently evidence ubi plurima nitent against the 
taxonomie value of the characters employed for distinction. 

And it is true that there is a greater superficial resemblance between the 
Hyoganoids and ordinary physostome Teleosts than between the former 
and the other orders of Ganoids, but it is equally true that they agree in 
other respects than in the brain and heart with the more generalized Ga- 
noids. They all have, for example, (1) the paraglenal elements nndivided 
(not disintegrated into hypercoracoid, hypoeoracoid, and mesocoracoid), (2) 
a hnmerus (simple, or divided — that is, differentiated into metapterygium 
and mesopterygium), and (3) those with ossified skeletons agree in the greater 
number of elements in the lower jaw. Therefore, until these co-ordinates 
fail, it seems advisable to recognize the Ganoids as constituents of a natural 
series, and especially on account of the superior taxonomie value of modi- 
fications of the brain and heart in other classes of Vertebrates, for the same 
reason, and to keep prominently before the mind the characters in question, 
it appears also advisable to designate the series, until further discovery, as 
a subclass. 

But it is quite possible that among some of the generalized Teleosts, at 
least traces of some of the characters now considered to be peculiar to the 
Ganoids may be discovered. In anticipation of snch possibility, the author 
had at first discarded the subclass, recognizing the group only as one of 
the " Buperorders" of the Teleostomes, but reconsideration convinces him 
of the propriety of classification representing known facts and legitimate 
inferences rather than too much anticipation. 

It is remembered that all characters are liable to fail with increasing 
knowledge, and the distinctness of groups are but little more than the ex- 
pressions of our want of knowledge of intermediate forms ; it may in truth 
be said that ability to segregate a class into well-defined groups is in ratio 
to our ignorance of all the terms. 

Sequence of Ganoids. 
The questions, (1) which are the most generalized of the Ganoids, and 
(2) what is the most natural succession of forms, are not the simple prob- 
lems they might appear to be, if only the histological condition of the ske- 
letoQ should be taken into account. If, on the one hand, in snch respects, 
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the Cliondrosteans appear to approach the E 1 as mfi bran dilates most — on the 
other hand, in the development of the paraglenal, and the structure of the 
base of the pectoral fin, they differ less from the ichthyoid Hyoganoida 
than do the Crossopterjgians and the Dipnoans. Nevertheless, they seem 
on the whole to be the more direct representatives of the lineal succession 
from the E lasmo branch i ate s, although doubtless very much modified and 
different ordinally from the unknown immediate representatives. This lias 
been the view or at least the practice of all ichthyologists except Prof. 
Cope. 

The eminent naturalist referred to has contended that the Chondrosteana 
were more nearly related to the typical fishes, and has (1) combined them as 
well as the Hyoganoids with the Teleosteana in a peculiar subclass (Acti- 
nopteri), while (3) the Crossopterjgians were differentiated as another, and 
(3) the Dipnoans retained with similar rank. 

The chief considerations, apparently, which induced Prof. Cope to isolate 
the Crossopterygians and combine the Chondrosteans with the forms re- 
ferred to, were the result of his study of the pectoral members and their 
insertion, and the inference therefrom that there was an essential similarity 
therein between the Chondrosteans and Teleosts, and a fundamental dis- 
similarity between them and the Crossopterygians. 

Apart from the development of a single or double ceratohyal, which was 
evidently regarded as of subordinate importance,' tbe only expressed diffe- 
rences between Cope's snbclasses Crossopterygia and Actinopteri are found 
in the constitution of the pectoral fins, viz : — 

CBOseoPTEETQiA : " Limbs having the derivative radii of the primary 
series on the extremity of the basal pieces, which are in the pectoral fin 
m eta pterygium, mesopterygium, and propterygium." 

AcilNOPTBKi : " Primary radii of fore limb pamllel with basilar elements, 
both entering the articulation with scapular arch. Basilar elements re- 
duced to metapterygium and very rarely mesopterygium. Primary radii 
of posterior limb generally reduced to one rudiment." 

The question arises (1) whether the fundamental differences exist which 
appear to be expressed by the definitions cited ; (2) the correlated one, whether 
too much importance may not have been attsiched to superficial relations 
of parts, and too little to fundamental homologieal relations, and (3) even 
if the homologieal relations are as dissimilar as the definitions would indi- 
cate, are tbey coincident with others, and thus really indicative of such 
high value. 

EXCITRS1J8 ON THE PECTORAL LIMB. 
The diagnoses in question seem to bo partly (i. e., the articulation or not 

1 The Dipnoi have a doablB ceratohyal. 
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of tho radii direct witli the scapular arch) tlie expressions of matters of 
fact, and partly the interpretation of homologies. 

It is assumed (1) that the external basal element of the limb in Chon- 
drosteans ia equivalent to the median element (when differentiated) of the 
plagiostome Elasmobianchiates, and is, therefore, the mesopterygium, and 
(2) that the propterygmni is not developed. 

It is not evident, however, why the external element should not be 
homologous, in pait at least, witii the propterygium of tbe Elasmobran- 
chiates. The latter aCfoids a better basis for identiftcation, and it would 
seeiu more justifiable — if it must needs be ideatilied with a single element 
— to refer it to tho piopterygium rather than to the mesopterygium. The 
mesopterygium may (1) either be represented, in the Chondrosteans, by an 
independent element (" r" in Gegenbaur's Untersuehungen), crowded out 
of place by the intervention of the raya (as in certain Raise), or (2) it may 
be entirely suppressed through atrophy, or (3) it may be fused with the 
propterygium (as in the Heterodontidre and Scymnidse).^ In the first case, 
the esrpressed differences of the Crossopterygians would be confined to the 
exclusion of the a«tinosteal element from direct articulation with the scapu- 
lar arch. But in the most teleosteoid of the Ganoids (Amia), we find even 
that condition approximated, oidy one (of the seven actinosts) being artic- 
ulated directly with the arch, the rest be ng connected with the metapterj- 

But even supposing that the metoptLrygium la an element entirely 
wanting in the Hyoganoids and Chon li ssteaas tv.u elements (metaptery- 
gium and propterygium) are developed in those forms in common with the 
Cross op terygians, and which are wanting m the Teleosts It ia not evi- 
dent why the development of a mesoptcivgmm should be of importance 
so much superior to that of the other two elements oi why the mere fact 
that the articulation of the aetinosti with the s apalai aich should be of 
such paramount signifioance as to justify the combination of all forma 
agreeing therein (including the Chondrosteans and ill Teleoat fishes), 
and the separation therefrom, as co-f^rdln^to terms of loima not agreeing 
therein. 

But it is true that the evidence appears to be somewhat contradictory 
as to the relations of the forms distinguished bj the &tim,ture of the pec- 
toral limbs as well as the scapular aich On the one hand the Chondroa- 
teans (rather than Crossopterygians> agi ee n ith the Hj oganoids in the con= 
struetion of the paraglenal element as well as the pectoral member ; on the 
other hand, the Orossopterygiana appear to agree more with the Elasmo- 

• Most naturalists wonld probably prefer either of these interpretations to tbe lio- 
mologioal representation in Choudrostuau, by a mesopterygium disintegrated and 
represeutBd by apparent ray 3, 
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brancliiates, and less with tlio nyoganoids, in these respects. But tlie 
Crossopterygiaaa a^ree with the latter much better iu the composition of 
the sltull and squamatioUj and the question therefore arises whether it is 
more probable that the C rosso pterygians should have attained that special- 
ized similarity to the Hyoganoids from an independent origin, or whether 
they should have departed {after having received such characters from a 
common progenitor) in the structure of the scapular arch and the pectoral 
member, and whether the apparent greater similarity iu those respects to 
the Elasmobranchiates is not rather adaptive, or the result of simplicity of 
structure of the paraglenal. Possibly, the following hypothesis may ap- 
proximate the truth, and account for the divergencies of the several types. 
The Acanthodeans of the devonian and following epochs may be the 
nearest of kin known to the representatives of the direct line of descent 
from the typical Elasmobranchiates; the development of two marginal 
(external and internal) spines in the pectoral hmb may lend significance 
to the specialized condition of the metapterygium and propterygium in 
the pectoral limbs of the succeeding forms, as may also the character of the 
scales for those of the typical " Ganoid" type. 

CEOITDBOBAITOIQS. 

The Chondrosteans furnish the most satisfactory evidence of closest re- 
lationship with the ancestral stock in the histological condition of the ske- 
leton, the generalized and little concentrated brachial and hyoid apparatus, 
and the stracture of the flna. At the same time they are considerably 
removed from the direct line of descent.' 

BRACHIOGANOID AND DIPHOAH OFFSHOOTS, 
Prom the ancestral stock, somewhat more specialized than that from 
which the Chondrosteans originated, bat with approximately the same 
pattern of pectoral limb, forms may have been developed in which the me- 
tapterygium and propterygium (converging towards the base in the Chon- 
drosteans — and Acanthodeans ?) finally approximated and grew together ; 
the intervening cartilage (mesoptevygium) became ejected and projected 
backwards, bearing the specialized actiaosts on a convex periphery. 

(1) iVom such an ancestor a long line may have descended which finally 
cuhninated in the specialized Croasopterygians now known. 

(2) From an equally ancient stock, and deviating less iu histological 
characters, the Dipnoans may have descended ; in such forms, the metaptery- 
gium and propterygium, instead of diverging backwards, may have con- 

' There sre some reasons for tliinking tliat tlio Selaoliostomi are the most ganBral- 
ized group of Ganoids. 
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xxxi 

tiiiued to grow together, ejecting more aud raorc the meKopterygium, which 
would become, pari passu, correspondingly elongated and extended back- 
wards ; finally, it would become segmented, and the aetinosts and rays 
having become lateral instead of terminal, the limb of Ceratodue would be 



(3) And finally, should the lateral elements and rays of the pectoral fin 
of Geratodus become (1) successively aborted, and finally (2) entirely atro- 
])hied, the limba of (1) Lepidosiren and (2) Frotopterus would be repro- 
duced. 

In Yiew of the varying combinationi of the b-isa! elements of the 1 rabs 
in the Elasmobranchiatea (e. g., Scynmdee m which alt are cmsglidati-d) 
the suppositions thus hazarded do not appeal to be unreal enable or op 
posed by histological or developmental principles oi facti 

The question, how the limbs of the quadruped Batrachians liave become 
specialized from such members, is foreign to the present inquiry. 

STOOAHOIDS. 

The question now recurs, what are the relations and nearest of kin of 
the Hyoganoids ? 

A more significant hint appears to be furnished by the structure and form 
of the scales of some of the representatives of the group, than by any other 
part of the structure. 

The similarity, iu form as well as in intimate structure, of the scales of 
t^e Lepidosteids to those of the Polypterids is so close, and the peculiari- 
ties and specialized characters of those scales are so many, that the fishes 
distinguished by such common characters must have -inherited them from a 
common progenitor. Any other supposition would be in opposition to 
the strongest probabilities. For it must be remembered that the commu- 
nity of character is not a general one like that between ordinary cycloid 
or ctenoid scales, but a close one of a very specialized and proportionately 
suggestive nature. This similarity is also coincident with a corresponding 
— though not so great — similarity of the skull, especially the suspensorial 
apparatus, etc. 

But while the Polypterida have deviated widely in some respects — and, 
among others, in their limbs and the connections of the air-bladder and in- 
testinal canal — from the primitive stock, the Lepidosteids, deviating equally 
in other respects, have done so less in respect to their limbs. 

In the Lepidosteids and the Amiids are found the nearest representatives, 
among the Ganoids, of the line of descent in the direction of the typical 
fishes, as in the Crossopteiygians and Dipnoans are found the nearest 
living forms in the line leading towards the Batrachians aud higher Verte- 
brates. 
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xsxu 
OEHALOQICAL TBEE OF OANOIDS. 



The following table is added as a graphic illustration of the v 
unfolded ; — 



Slieleton cartilaginous.! Limbs sqnalo-acipenaecoiii. 

I I 



N otolchord persistent ; limbs Bqualo-acipenseroid. 

f Mesopterygium d ef elop ed . | 

I f Skeleton os seous. ] 

g (MBSopterygiuiiil 

>J " ^ suppressed. M 



The left braoehea indicate the more generalized of the contrasted types. 
The quasi- diagnostic phrases pertain to the succeeding forms, hypothetical 
or known, till contradicted. The term " squalo-aeipenseroid" is intended 
for a type more generalized than the acipenseroid, and devoid of the special 
modifications exhibited by the Ohondrosteans. 

The relations between the various ropreseatatives of the Ganoid subclass 
are very unequal, and they may be advantageously combined into groups 
more comprehensive than orders. In fine, following out the views just 
expressed, and subordinating the orders as recommended, we would have the 
following sequence, starting with the most generalized;— 
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? ACANTHODEI. 
SUPEEOEDEK CHONDROGA>fOIDBI. 

(^Aberrant.) 
Order Cliondrostei. 
Ordor Glaniostoml. 

Stjperobdeb Brachiooanoidei, 
(Leading to the Dipnoans.) 
Order Actinistia. 
Order C 



SUPERORDER DiPNOI. 

(Leading to the BalracMans.) 
Order Sireuoidei. 

SOPERORBER HtOGANOIDEI, 

(Leading to the Teleosts.) 
Order Rhomboganoidei. 
Order Cycloganoidei. 

On THE Terms " High" ank " Low." 
The conclusions resulting from the study of tlie preceding types may 
render adTisable the reconsideration of the reasons of the discrepancy 
esisting among naturalists as to the sequence of the several forma referred 
to. It has been remarked (p. xx) that the reasons were obvious, and the 
discrepancies are undoubtedly (1) in part the results of the appreciation 
of certain truths, and their exaggeration at the expense of others, and to 
the neglect of the consequences flowing from that canse, and (2) partly of 
psychological prejudices. 

It is a well-assured truth that the Dipnoans are the fishes most nearly 
related to the Batrachiana, and consequently, if nothing else were to bo 
considered, they should undoubtedly be placed next to them. Bnt if thia, 
perse, would be a satisfactory procedure, the problem then arises, what 
shall be done with the other forms ? If the Dipnoans are at one extreme 
and the Leptocardians at the other, between them must necessarily inter- 
vene the typical fishes as well as the true Ganoids and the Elasmobran- 
chiates. And if, now, the question of the relative position of the Dipnoans 
be properly settled, tiie equally important one — and more vital one on ac- 
count of the numbers involved — recurs, are we any nearer the truth in ap- 
proximatiag r.ext to the Dipnoans, the Elasmobvanchiatea, the Ganoids, 
and finally the Teleosts, wliich last will be next to the Marsipobranchiates? 

Ootobar, 1873. 3 
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Or, is the question rendered any more easy hy first assuming that tiie Elas- 
mobrancliiates are "highest^' and therefore (but why ?) next to t!ie Batra- 
chians, and then snecessively arranging the Ganoids, and the Teleosts, still 
retaining the last nearest to the Marsipobranchiates f Admitting that the 
Dipnoans and (causa argumenti) the Elasmobranchiates are the nearest 
allies of the Batrachiaas, are the Teleosts the nearest allies of the Marsi- 
pobranchiates ? Are they in any essential respect more lite them tban are 
the others ? Does the study of their homologies receive any light from 
the juxtaposition ? Is any advantage gained ? On the contrary, are not 
the questions remaining still more involved by reason of such sequence ? 
Is not the natural sequence from the generalized to the specialized unna- 
taraily interrupted and reversed 7 The answers are not dubious. 

Again recalling the universal admission of the " low" or, rather, genera- 
lized attributes of the Leptocardians, we have in the ciliated clefts of tbeir 
pharyngeal sack the first (known) rndiments of a specialized branchial 
apparatus ; an enormous advance is exemplified in the branchial apparatus 
of the Marsipobranchiates (1. Hypcrotreti, 2. Ilyperoartii) which never- 
theless is (it may be safely said) obviously homologous — *. e. homogenetic — 
with that of the Leptocardians ; another advance, less but still very de- 
cided, is exhibited in the branchial apparatus of the Elasmobranchiates, 
while in the Chondrostean and other Ganoids successively, more specialized 
phases are developed, and all in the direction of the Teleosts. We have, 
in these phases, an apt exemplification of the same concentration towards 
and in the head as is exhibited by the Tetradecapod and Decapod Crusta- 
ceans in their segments and appendages, and which have furnished to the 
learned Dana the first foundations for bis hypothesis of cephalization. 
And from whatever standpoint we view the series of fishes, the facts of 
structure, of homologies, and of affinities receive the most light by their 
exhibition in the sequence advocated, i. e., Leptocardia, Marsipobranchia, 
Pisces elasmobranchii, Pisces ganoidei, and Pisces teleostei. 

And while most naturalists would probably not be indisposed to admit 
the natural character of the sequence up to the Dipnoans, the desire to 
have those forms in juxtaposition to the Batrachians and an exclusiveness 
of attention to that question might result in cutting the gordian knot by 
effecting that juxtaposition and practically ignoring the other difficulties.' 
Two questions are principally involved in this consideration. 
First. What is the fish most nearly to the Batrachians, and consequently 
to the quadruped vertebrates generally ? 

' Probably sotoeof tberesnltsin systematic zoology are attained by (1) commenoing 
with Man as tbe highest, and then (2) approsi mating suc'C-ssifely certain forms, on 
aooonnt of real or supposed affinities, and with little care as to where other forms, 
whose affinities are less obvious, may lead. 
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Second. To what otlier/orms is timtjish most nearly related? 

(1.) In response to the first question, no doubt has been expressed, the 
admission that the Dipnoans (and ^fortiori the Lepidosirenids) are most 
nearly allied to the Eatrachians being universal, even among those who 
place in the " highest" rank the Elasmobranchiates. 

(2.) In response to the second question, the admission (now universal) 
that the Dipnoans are fishes determines the question that they arc to be 
treated as fishes, and collocated in the series of fishes. 

And now, if it becomes necessary to enumerate the forms of animals in 
a linear series, there are the allernaMiies of doing so at the expense of one 
or the other classes, for (it is scarcely necessary to add) a linear series can- 
not exhibit all the afftnities of living beings. 

But it being admitted that the Dipnoans are Fishes, it would surely he 
unreasonable to overturn the natural series of the latter only to exhibit 
representatives thereof in juxtaposition to the Batrachiaas. The alterna- 
tive then remains to accommodate ourselves to the facts of the case, to 
build upon the sure foundations furnished by the concurrent admission of 
what are the most generalized types, and then successively approximating 
whatever forms are most nearly related to the preceding, and without ne- 
cessary consideration of where we may end — for, commencing aright, we 
cannot wander very far from the right path. 

And if it is admitted that the sequence up to the Dipnoans is not an 
unnatural one, we have chiefly to inqnire what are the forms most nearly 
related to them. It must be admitted that (among living forms) the 
Crossopterygians are nearest related on one side, and the Batrachians on the 
other, but the former in very much closer bonds than the latter. And with 
this concession, we have nest to inquire what are the most nearly related to 
the Crossopterygians. And, in the direction of the Teleosts, it can scarcely 
be denied that the Hyoganoids are such forms. The relations of the last to 
the Teleosta are so obvious that it is unnecessary to proceed further. 

And if it be demanded, how then can the facts be best expressed f refer- 
ence may be made to the genealogist. He has to deal with similar prob- 
lems so far as linear sequence is concerned, and the methods employed by 
him may be advantageously adapted in biological taxonomy. 

Let the Dipnoan be considered as the eldest representative of the an- 
cestral stock equally of the Fishes and of the Batrachians, from which the 
respective forms have descended, diverging more and more in the course 
of time. Of course, the Dipnoan will lie more nearly related to the Ba- 
trachians than the Dishes diverging from the same stem — as the grand- 
parent is more nearly related to the children of two sons than such grand- 
children by the different sons arc to each other. 

Bat the genealogist takes the eldest branch of the family, and continues 
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to pioiect the seiico forraeil Ijy tlio iipiescntative^ thcieof till it is cs 
haaafed and theu il commence a with the nest 

In like manner may w e take as the qnasi eldest the foim most like (in 
essontni featmes) the most generalized t}pe and coatmue the seiico till it 
IS exhausted 

Applying the hint t j the problem under consideration ■n e ma^ tal f the 
Crosaopterygian aa the mo-t nearly relitcd to the Dipnoan and the icpre 
sentitive of the quasi eldest branch and continue the ■lenea bj tlie succes- 
sive juxtaposition of the forms next most allied till the pisciform series la 
e^faa i&ted Then may we reoum thp broken tbiead and recommence from 
the same ancestral stock with the quisijoungei branch the Battachian 
and treat it in the sime manner In this way the natuial stqaence of 
types woaid be pieseried and the leist confusion engendered 

And almost all the doubt and obscuiity that reign over such questions 
resalt from tbe confusion between the terms high and low w ith generalized 
and specialized 

Inasmuch fur example as the Dipnoan is (1) the most Efencralized and 
therefore (2) m le neiily relate 1 1) the Biitiachian than the typicil fi&hes, 
becanse (1) cf that nearer afEnity and (2) the lecognition of the quadm 
ped type as "highest," it is called "higher" than the fishea. 

Perhaps there are no words in science that have been productive of more 
mischief and more retarded the progress of biological taxonomy than those 
words, pregnant with confusion, High and Low, and it were to he wished 
that they might be erased from scientific terminology. They deceive the 
person to whom they are addressed ; they insensibly mislead the one who 
uses them. Psychological prejudices and fancies are so inextricably associated 
with the words that the use of them is provocative of such ideas. The 
words generalized and specialized, having become almost limited to the 
expression of the ideas which the scientific biologist wishes to unfold by 
the other words, can with great gain be employed in their stead. 



TEEEOST SERIES. 

TELOCEPHALI, 
Amoni^ the most generalized of the typical fishes, and which have been 
by common consent regarded as most nearly allied to the Ganoids, are the 
physostomons Teleocephals, best known under the forms of the Cypri- 
nids, OlupeiJs, and Sahnonid^ With these, the Pikes, Scomberesocids, and 
Perches, and, iu fact, all those forms most familiar to men at large, nume- 
rons as they are, appear to agree in all material respects as to skeletal 
peculiarities and the character of the brain. With the reserpatioua already 
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(p. 00) made and those of like cliaraeter, it may be said that a general 
description of the slfull and shoulder girdle of a cod, a perch, a mullet, a 
pike, a salmoE, or an electrical eel would almost equally well apply to the 
one as to the other, or any other Teloosteaa flsh, so far as the simple 
number and essential connections of the bones are concerned. The frontal 
bones may be single or double, tho anterior sphenoid (Out.) may be pre- 
sent or absent, the palatine and pterygoid bones may be distinct, or (as 
in the electrical eel) in part fnsed together, the scapular arch may be 
attached by one or two processes to the skull, a mesocoracoid may or 
may not be persistent, and even the paraglenal bones may be quasi-car- 
tilaginous, but the agreement in other respects is so close in contrast with 
the representatives of other orders, tbat the exigencies of classification 
seem to be best met by the union of all sucli in one order. In all, the 
deviations in the skull are comparatively slight, and the scapular arch 
is composed of a post-temporal and posterotemporal, the latter connecting 
with the proscapula, while the paraglenal or coracoid is differentiated into at 
least a hy^jcrcoracoid and a hypocoracoid, the latter two bearing the acti- 
nosts which are generally four or (rarely) five in number. With the postero- 
temporal or proscapula is connected a " postclavicle" from which is gene- 
rally developed a second distal bone, and sometimes (in Clupeidte) several. 
The brain, heart, and vascular system generally, and hyo-branchial appa- 
ratus are fundamentally similar, but exhibit (especially the last) minor 
modifications that indicate narrower differences, and tliat may be used in 
the distinction of inferior groups. For all the forms possessing tlie common 
characters alluded to, may be retained the ordinal name Teleoobphali, 
already referred to. 

If a typical physostorae flsh (e. g., Clupeid) and a specialized physoclyst 
form (e.3., Perca, Blennius) are contrasted, the differences certainly appear 
to be considerable, and are exhibited in (1) the presence or absence of a 
ductus pneamaticus, (2) the position of ventrais, abdominal or anterior, (3) 
the presence or absence of a mesocoracoid, (4) the junction of the parietaJs, 
or their separation by the intervention of the supraoccipital, (5) the pre- 
sence of articulated branching rays or their representation by spines, (G) 
the low or comparatively high insertion of the pectoral fins, and (7) the 
course of the lateral line, whether decurved in the direction of the abdomen 
or curved in the direction of the back. But distinct as these forms appear 
to be when contrasted, numerous forms intervene in which the characters 
successively disappear, or are combined in different ways, and the most es- 
teemed difi'crentia] characters (presence or absence of the ductus pneumati- 

' I trust that the reservatioas and explanatioaa whioh accompany this Btatement, 
and the connection in wliiuli it occurs (Hie discussions of orders), maj pruveut me 
from being misundBratood. 



dbyGoogle 



cus) are found in forms on the one hand so closely related (Cyprinodontida 
us. Synentognaths) and on the other so much diEfering from the next ad: 
joining forma, that the demands of classification appear to be best met by 
their union in one order. Of that order, the typical phyaostome fishes are 
among the most generalized. 

But while the most generalized of the phyaostome Teleocephals seems to 
have inherited and retained, in greater measure than any other forms, the 
primitive characters of the common progenitors of the Teleost fishes, others 
seem to present claims, but little inferior to theirs, to the rights of primo- 
genitare. It is, too, quite possible that proofs may yet be produced of the 
superior rights of such claimants ; it may be demonstrated that on the whole, 
such present more features in common with the ancient types than those 
forma to which the rack is now conceded, and that the specialized charac- 
teristics wMck now exclude them, are not co-ordinated with other equally 
specialized characters, and have not the significance they now seem to, but 
so far as present evidence goes, the claims of the physostome Teleocephals 
appear to be superior to those of any other forms. 

But from an almost equally generalized stock, and without evidence of 
very close relationship with any existing or known forms, the Soyphopkori 
and succeeding families seem to have sprung. 

BCYPHOrHORI. 

The ScYPHOPnoRi appear to bo sufficiently differentiated from the phys- 

tomous Teleocepbali by the characters assigned by Cope, as well as other 

details of the skeleton, and the structure of the brain. On the whole, they 

appear to be most nearly related among the Telcocephali to the Ciymnonoti. 

TIEUATOeiTATHI. 

The Nematoosathi depart still further from the ordinary Teleocephalons 
type in the composition of the skull, and especially the union inter se of 
various elements, as well as in the shoulder girdle, while the peculiar 
development of the brain confirms the validity of the separation. Their 
nearest relations appear to be with the Seyphophori. The nearer affinities 
claimed to exist between them and the Ganoids are not evident, and even 
the union of the paragleaal elements is probably the result of coalescence 
rather than of primitive homogeneity, such as prevails among the Ganoids, 



The Apodes are much diversified among themselves, and have been dis- 
membered by Prof Cope int-o several orders, but they have the same com- 
mon form and greatly increased number of vcrtcbrte, want of ventrala, 
simple structure of the rays of the fins, restricted branchial ajjortures, and 
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(e.g. Synbranchus, Anguilla, Murmna), similar brain, so that iu default 
of sufficient opportunity to study the slieleton,' tlie author provisionally, 
at least, retains them united, but admitting Cope's orders as suborders. 
Their affinities through the more generalized forms of the order are pos- 
sibly with the Gi/mnonoti, but the hints furnished by the elongated body 
3ed number of vortebrse, etc., may be illusive. 



The NotaGanlhidx and Mastacembelidse have recently been widely sepa- 
ratcii," and by Cope, an order (Opisthomi) has been established for the last,' 
bnt, as long ago shown by Johannes Muller, both the forms in question 
agree in the withdrawal of the shoulder girdle from the skull, and its con- 
nection with the vertebra! column, and this character seems sufficient, asso- 
ciated as it is with general agreement in other respects between the two 
families and great dissimilarity from other fishes, to isolate the forms thus 
marked as a peculiar order;' for this order, the name Opisthomi, pro- 
posed by Cope for one of its members, will be very appropriate, and may 
be adopted for the enlarged group. It is not obvious what better place 
can at present be assigned to them than proximity to the Apodes, although 
it will probably be eventually found to have closer relations with other 
forms. 

HEUIBBASCHII. 

The order Hemibranchii, framed by Oope for the group here adopted, 
seems to be also well worthy of recognition ; and, in addition to the char- 
actors assigned by its founder, is distinguished (i. e., Gasterosteidee, Fis- 
tulariidse) by the structure of the shoulder girdle and the skull, as shown 
by Parker in the case of the Gasterosteidee {Shoulder Girdle, p. 39).' 
The nearest relations, according to Cope, are apparently with the Atheri- 
nidse, but such are not obvious, nor are they more so with the Siphonog- 
nathidee, with which tbey have also been in part compared. 

LOFHOBBAVCHII. 

The order LopHOBR AN CHii, according to Prof. Cope, is most nearly related 
to the Hemibranchii, and such appears to be probable ; some members of 
the order Hemibranchii (Fistulariidte) had, indeed, been long previously 

I I have only bean able to study the ossoons Btraotiire of AngaiUa and MaraKa. 

! Bee GiinthBr, Cat., v. 3, Syst. Synopaia, pp. viii. s. 

' Wo reference is made hj Prof. Cope to the Notaeantliida in any connection. 

' Of course, Telragortams, whioli Muller, who was unacquainted with it, hinted 
miglit belong liare, has no relation with the group. 

5 Before I was aware of tlie poonliarities of the shoulder girdle, and only knowing 
the Bharaoters n.<isigued to the order by Cope, I retained it in the order Ti^leooephali. 
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placed in juxtaposition to tlie Lophobranchii (e. g. by J. E. Gray, White, 
and Canestrini), but, no sufficient reason having been given or being ap- 
parent, the collocation has been disregarded. 

The order (at least after the exclusion of the family of the Pegaaida:) has 
been almost universally adtaitted. The Pegasidse have been eliminated 
and raised to ordinal rank by A. Dum(5ril, with the name Htpostomidgs ; 
associated with the ordinary fishes by Steenstrup and Giinther; and refcvred 
to the order JTemibranchii by Cope. Having seen on iy alcoholic specimens, 
and no skeleton of this form, the author has not been able to form an 
opinion. 

PLECTOGTfATHI. 

The oi'dcr of Plectognatri has been almost as universally admitted as 
the former, but has been criticized by M. 0. Dareste,' and stated to be an 
xinnataral association, whose members had diverse relations. 

The fishes combined under this name by Cuvier have, howevef, many 
characters in common, and are distinguished by the fusion of the several 
elements of the lower jaw (dentary, angular, and articular) into one ; the 
intermasillaries and supramasillaries are more or less closely united ; the 
intevoperculum is reduced to a rod-like element, dissevered from connec- 
tion with the other bones, advanced far forward, and connected by ligament 
with the lower jaw; the pre-operculum and operculum are articulated with 
the hyomandibnlar bone, and tlie latter, as well as the sub-opereulum, are 
very much reduced in size. The post-temporal unites, more or less inti- 
mately, with the skull; the.hypo-coracoid is extended downwards. The 
brain, vascular system, and closed air-bladder do not differ very much from 
those of the acanthopterygian fishes. 

Dakbsib (CiMii.i.E). Th6ses sontenues devaiit la Paciilt6 des Scioiioca He Paris, par 
M. Camille Dareste, Lloeuoie fis-soienoes natnrelles, Docteiir an mMaeine, Profea- 
aenr d'HistoIre naturelle an ColI6ge Stanislas. — Premiera TliSse. RscliisruhHa sur 
la olassifioatioQ dea Poiasons de I'ordre des Pleotognatlies.^Exameii tte le place 
qae doit ooouper (tans la olaaaifioation le Poisson dCitrit par S. Volta, sous le nom 
de Blochius loHijirostiis. — Paris. Imprimfirie de L. Marliuet, - - ■. 1850. [4to., 
46 pp.] 

Eecherchea anr la claBsifioation dea poiaeona de I'oi'dre des Plectogratlies. 

. - . -c Annales des Sciences Natarellas. — Zoologie, 3o Serie, t. 14, 1850, p. 105 
-133. 

Sur Ins affinitfis naturellea des poisaons de la famillo des Balistes. Note de 

M. C. Dareste, presentee par M. Blanehard. -:Coiupte3 Rendua liebaomadairfB 
des seancea de PAoad^mie dea Scianoes, (Paria), v. 74, pp. 1527-1530. (17 Jain, 
1872). 

On the Natural AfBnitiea of the Balistidfo. < Ann?la and Magaiino of Natu- 
ral History. 4th aeries, v. 10, pp. G8-70, July, 1872. 
A transtation of the pri^oeding. 
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Some of thf'se cbaracters arc diaijnoslic, tliat is, thcj diotinguhli tlie 
forma from all others; others may )jc shared with iaolated forms of widely 
separated groups ; bnt the agreement of the " Pleetognatha" among them- 
sfclven in the many common characters justiflea their association together, 
and the characters that are peculiar to thorn sanction their isolation as a 
group. 

Three well-defioed groups exhibit the principal modifications under which 
the fiahes possessing these common charactera are developed. They are 
principally distinguished by the development of the scapular arch (the hy- 
percoracoid is atrophied in the Gymnodonts), the degree of union of the jaws 
and the dentition, and by the sqnamation. But while the external differ- 
ences between these forma are doubtless very considerable, they all ahare 
tho common charactera above enumerated and other lesa salient ones, and in 
view of this much nearer connection, in contrast with other forms, seem 
most decidedly deserving of retention together, in contrast with other fishes, 
whatever rank may be conferred on the group. Their differences sinlt 
into comparative insignificance, when eompared with their common charac- 
ters, and seem not entitled to more than subordinal value, while the group 
of ivhich they are eonstitnents may be most aptly considered an order, as 
has been done by almost all ichthyologists. The Scleroderms have fur- 
nished the chief basis for dissent aa to the homogeneous character of the 
order, and have been deemed more related to ordinary Acanthopterygian 
types than to the other admitted Plectognaths And it is quite true that 
they (and especially the Triacanthidn) are much more similar to the ordi- 
nary fishes than are the typicai Plectognaths. This, however, is quite 
explicable by the sapposittou that they are the most generalized, and repre- 
sent the immediate line of descent, while the others are more specialized. 
That the likeness, however, is superficial and illuaive, is evident from the 
disagreement from tlie types they must resemble in form, in anatomical 
characters, and their s^eement tJierein with the other Plectognaths, as 
already indicated. Prof. Cope has considered the relations of the order 
(through the Triacanthidae, on the one hand, and the OhaetodonHdse and 
Aeronuridx on the other) to be most intimate with the Teleoeephals at 
the point indicated, and M. Dareate hag contended that the Bali&tidm are 
especiaHy related to the Acanlhuridse. As there seems to be no proof of 
any nearer relations elsewhere, the hint furnished by the agreements induc- 
ing such belief may be followed in the arrangement and sequence of the 
order as well as of the families constituting it. 

PEDICTTLATI. 

The only order adopted remaining for consideration is that of Pebicu- 

i.iTi. The natural character of the association of forms combined therein 

is obvious, and has never been questioned, and the comparatively slight 
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xlii 

affinity witli them of tlie Batrachids, wliicli were formerly combined with 
tbem, is now universaliy conceded. The chief prohlem with regard to 
them, therefore, ia confined to the question aa to the taxonomic value of 
the characters distingaishing them from other forms. In consideration of 
the isolation of the group, the saliencj of the characters distingnishing 
them, and the disturbance their intrusion among the Teleocephals would 
induce, they are distinguished by ordinal rank. Their relations are most 
intimate with the Batrachoid and Blennioid forms, and doubtless they have 
descended from the same common progenitors 



GEXKTIO "RELATION'S AND SKQTJENCES. 

In further esplanation respecting the relations of the varioua forms, it 
may be remarked that immediate sequence does not by any means neces- 
sarily imply immediate affinities. In view of the complex and manifold 
relations existing, it is generally only possible in a linear arrangement to 
indicate the nearest relations on one side. The most convenient mode of 
arranging forms in a linear succession appears to be in series, — that is, 
taking a number of types and arranging tiiem snccessively, having regard 
to the forms next most allied, till the series is exhausted ; and then recom- 
mencing anew with that series whose fir.it mem'ier is most nearly allied 
to one of the preceding ; — in other words, following a genealogical system 
and assimilating it to a scheme, where we would have a given ancestor, 
and then (1) eldest sou, (la) eldest grandson, {lb) eldest great-grandson, 
etc. ; and after giving ail terms of such lineage, we would recommence 
with the (2) second son and proceed with his descendants in like manner. 

The arrangement to really express such relations or quasi-relations 
would, however, demand a knowledge of fishes which no one now possesses, 
and consequently no attempt has been made in this article to exhibit them; 
frequently, indeed, the relations deemed most probable by the author 
have been violated in deference to general opinion. But without going 
into details, the following quasi -genealogical tree will convey the views 
of the author respecting the relations of the major groups, the first table 
exhibiting the relations of the more generalized orders, and the last of 
the orders as well as snborders of the Teleost series. In all cases (except 
the Vertebrates and Mollnaeoids), the branch to the left — major as well 
as minor — indicates the supposed most generalized type of the two or 
more springing or diverging from the same common stem : — 
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;ELE0ST SEEIEB (XIT.— XXII.). 



|—BATRACHIA— KEPTIEIA. 



-ELASMOBRANCHII. 



'— LEPTOCABDII—ciHEHOSTOMl (I.)- 



— BCVPKOPEOKI <S 



— Kventognatlii. 

p-A can tl[ op teri. 

[ — Fercesooes. 

r~ — Synentogaathi. 

^Haplomi, 
^Pliysosiomi. 



> LOPHQBBANCail {XXJ, 
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On the assiimptioE that the Gym.vonoti, tlie SoyrnoPnoai, and the 
NEMATOGiSATHi ou tliG One hand, and the Apodes on the other, are deriva- 
t f m tl Phy t m T ! pi I th mitt * 

th y 1 11 t h t 1 1 J t d tt th T 1 ph I ly 
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f tl P (wh t t d t h f m Pier lllydx 
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Or dwthp ttthd 1 pf ipt d 

Ibtptlfi h ik G J dm F th \ t I [tg 

at lea,6,t the scapalar arch and pectoral limb (probably erroneously restoied, 
for the latter, by authors) are requisite before their exact relations can be 
understood. 

PAHTLIES. 

The families have been much multiplied, and, it may lie urged, unduly 
so, and such may really he the case, but as analysis should precede syn- 
thesis, and as many of the more comprehensive families have either not 
received diagnoses common to and at the same time peealiar to all their 
constitaenta ; or, in case of applicable diagnoses, the characters are of 
snspicious value, it has been deemed best to isolate the groups as families, 
and allow them to stand on their own merits. Several of the families 
admitted (e.g., Oadiform, Labyrinthiciform., Scombri/orm, Perciform, 
Siluriform), are, however, of very dubious value, and are only provi- 
sionally adopted and kept in prominence to attract future examination. 

There will doubtless always exist more or less difference of opinion as 
to the taxonomic values of groups, and all that can be hoped for is essen- 
tial concurrence of views as to the mutual relations of the various 
groups aud their respective degrees of subordination. Ichthyology has 
not yet, however, reached that sta^e wherein even an approximate concur- 
rence ia any of these points is possible ; and it is not to be wondered at 
that the greatest difference of opinion should prevail with respect to 
families. Much of this disseat is due to the fact that certain gronps 
stand isolated from others, and the relations inter se of the constituents 
of such groups are so obvious and evidently suggestive, and contrast so 
strongly with any other group that, although many aud very marked dif- 
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ferences exist among the constituents, tliey are oversliadowcd by the 
closer agreement as eompared with other groups, and the tendency, 
therefore, is to depreciate their value. The Nematognathi is a case in 
point. The ordinal or even snbordinal value of the group has been 
admitted by few, and generally it ia considered as a member of the " order 
Physostonii," and as it is really a natural and homogeneous group and 
strongly contrasts irith any other, by many it has been endowed witii only 
family rank. Yet the interoal and external differences existing within 
its limits are very great, and really as obvious and by every analogy as 
important as those which the mind has become habituated to consider as 
of family value ia other cases. And furthermore, the anatomical charac- 
ters differentiating the group from others are many, striking, and, as shown 
by the extent of variation vrithin other groups, very important. The 
exigencies of classification, therefore, seem to demand in such a case 
ordinal distinction, and then the constituents of the group naturally resolve 
themselves into sections whose importance, not being weighed in bulk 
against another family, can be appreciated, and tto mind is prepared to 
admit their superior value. 

ACKNOWLEDGMESTS, ETC. 

Among those recent works mentioned in the bibliography or incidentally 
in the introduction, he has been especially benefited by the memoir of 
Prof. Cope, so often referred to. If he has sometimes found reason to 
express dissent from that eminent naturalist, it is because the importance 
of the memoir in question and the extensive knowledge of its author, have 
induced him to review and weigh the evidence affecting the questions in 
dispute. And the superior ability and learning of Prof Cope appeared 
to demand reasons for any disseut from his views. 

Ia order to enhance the usefulness of the catalogae, references are made 
to Dr. Giinther'a " Catalogue of Fishes in the British Museum," that being 
emphatically the vade-inecum for the working ichthyologist, and necessary 
to be constantly referred to for identifications, verifications, or references. 
In addition, in some cases, references are made to other publications, and 
when the names repeated from such authorities are not recognized by or 
are different from those employed by Dr. Gunther, or when they accompany 
different groups, the reference to Gunther's work is generally abbreviated 
and inclosed in parentheses after the primary reference, thus, " (G. iii., 200 
-305)." 

Specific acknowledgment is due to the greatest of Spanish naturalists, 
Prof. Poey, of Havannah, Cuba, for hia courteous attentions for many 
years, especially manifested in the transmission, for my use, of the fishes of 
Cuba, including xoany of the types of his new sjieeies j I am also imiebted 
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to liim for the skulls aad more or Ims of the skeletons of nuraorous species, 
aad among them of snch forma as Polymixia, Scombropa, JSielis, Platyi- 
nius, Brotula, Lucifuga, and the rarer forms of other families. I have 
likewise, through the courtesy of the ofBcera in charge, been able to make 
free use of the Army Medical Museum. 

Acknowledgments are also due to Mr. J. Caeson Brbvoort, of BrooMyn, 
and to Prof 0. C. Marsh, and Mr. Oscar IlAaoEa, of Yalo College, for 
the loan of books, and other bibliographical facilities. 

In conclusion, the author begs to renew the assertion that the list is in 
the strictest sense a temporary one, and merely preliminary to renewed 
investigations, and that the sequence of families is aot to be regarded 
as the expression of the views of the author, except in part. The trne 
exposition of his present views respecting the system are embodied in the 
preceding essay, and especially in the disoassion of the sequence of forms. 

Comparative diagnoses, embodying the chief anatomical characteristics 
of the orders and saborders in analytical tables, had been prepared for an 
appendix to this volume, but it has been finally deemed by the author best 
to defer the publication to a future time, and until lie has been able to ex- 
amine the anatomy of several doubtful forms. Immediate insertion is the 
less called for inasmuch as the remarks in the course of this introduction 
will suffice to give an idea of the characters of most of the larger groups 
adopted. 



d by Google 



FAMILIES OF FISHES. 



Class PISCES. 

Series TELEOSTOMI. 

Sub-Class TELEOSTEL 

PLECTOGNATHI. 

Gymnodontes. 



1. Orthagoriscidae Grymnodontes (Molina), Gthr. 

viii, 269, 317. 
Gymnodontes (Tetrodontina) , 

Gthr. viii, 269, 270. 
Gymnodontes (Triodontina) , 

Gthr. viii, 269, 270. 

OSTRAOODERMI. 

Sclerodermi (Ostraciontina) 
Gthr. viii, 207, 255. 



2. Tetrodontidae 



3. Triodontidae 



4. Ostraciontidae 



5. Balistidae 

6. Triacanthidae 



SCLEEODERMT. 

Sclerodermi (Balistina), Gthr. 

viii, 207, 211. 
Sclerodermi (Triacanthina) , 

Gthr. viii, 207, 208. 
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LOPHOBRAKCHII. 

Syngnathi. 



7. Hippocampidae 



8. Syngnathidae 



Syngnathidae (Hippocampi- 
na), Gthr. viii, 153, 194. 

SyngnatMdae (Syngnatliina) . 
Gthr. viii, 153, 154. 

S0LEN0ST0.\II. 

9. Solcnostomidae Solenostomidac, Grthr. viii, 
150. 

PEDIOrLATI. 

Maltliaeidae,Gin,P.A.N'.S.PlL., 

1863,89. (G.iii, 200-205.) 
LopLiidae, Gill, P. A. N. S. Ph., 

1863,89. (G.iii, 178-182.) 
Ceratiidae, Gill, P. A. N. S. Ph., 

1863, 89. (G. iii, 206.) 
Aiitennariidae, Gill, P. A. N. S. 

Pli.,'63,89. (G.iii,182-200.) 



10. Maltheidae 



11. Lophiidac 



12. Ceratiidae 



13. Aiitennariidae 



TBLEOCEPHALI. 

Heterosomata. 



14. Soleidae 

15. Pleuronectidae 



Pleuronectidae, Gthr. iv, 399, 

462-504. 
Pleuronectidae, Gthr. iv, 399, 

401-457. 
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Anacantiiini. 

16. Macmridae Macmriclao, Gthr iv, 390- 

398. 

17. Congrogadidae Opliidiidao (Congrogadina), 

Gthr. iv, 370, 388-389. 

18. Fierasforidae Opliidiidao (Fierasferina), 

Gtlir. iv, 370, 381-384. 

19. Ophidiidae Opliidiidac (Ophidiina), Gthr. 

iv, 370, 376-380. 

20. Brotulidae Opliidiidae (Brotulina), Gthr 

iv, 370, 371-376. 

21. Brotulopbididae Ophidiidae (Brotulina), Gthr. 

iv, 370, 375. 

22. Bregmacerotidae Gadidae, Gthr. iv, 326, 368- 

369. 

23. Eaiiicepitidae Gadidae, Gthr. iv, 326, 367- 

368. 

24. Gadidae Gadidae, Gthr. iv, 326, 327- 

364. 

25. Merluciidae Gadidae, Gthr. iv, 326, 344- 

346. 

26. Lycodidae Lycedidae, Gill, P. A. N. S. 

Phil., iv, 319-326. 



Anacanthini? ikcektae sedis. 
27. Ateleopodidae 
4 



Ateleopodidae, Gthr. iv, 318, 
S98. 
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28. Xenocephalidae, 



29. Ammodytidae 

30. Gadopsidae 



Anacanthim gadoidei (Ap- 
pendix), athr. iv, 399. 

Ophidiidae (Ammodytina) , 
Gthr. iv, 384, 387. 

Gadopsidae,Gthr.iv,318. (D. 
x-xi, 25-26. A.iii,18-19.) 

ACANTHOPTEEI. 



31. Cryptacantliidae 

32. Stichaeidae 

33. Xipliidiontidae 

34. Acanthoclinidao 

35. Chaenopsidae 

36. Ncmophididae 

37. Anarrhicadidae 

38. Ce"bidichthyidae 

39. Blenniidae 



Cryptacantliidae, Gill, Can. 

Xat.,1865. (G.iii,206,291.) 
Stichaeidae, Gill, P. A. N. S. 

Phil. (Gthr. iii, 206, 280.) 
Xiphidiontidae,Gill,Can.Nat., 

1865. (G.iii,206,285-291.) 
Acanthoclinidae, Gthr. iii, 

297-298. 
Chaenopsidae, Gill, An. Lye. 

N. H. N. Y., viii, 141-144. 
Ncmophididae, Gill, An. Lye. 

N. H. N. Y., viii, 138-141. 
AnaiThicadidae, Gill, Can. 

Nat.,1865. (G.iii, 208-211.) 
Gebidichthyidae, Gill, P. A. N". 

S.Phil., 1865. {G.iii, 206.) 
Blcnnildao, Gthr. iii, 206, 

211-279. 
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40. Pataecidae 



41. Batracliidae 



Blenniidae, Gthr. iii, 206, 
292-293. 

{Batrachoidea.) 

Batrachidae, Gtlir. iii, 166- 
1T7. 



42. Lcptoscopidae 

43. Dactyloscopidae 

44. Uraiioscopidae 

45. Trachinidae 



Leptoscopoidae, Gill, P. A. N". 

S. Phil., 1862, 601-505. 
Leptoscopoidae, Gill, P. A. N. 

S.Pliil, 1862, 501, 505-506. 
Uranoscopoidae, GiU, P. A. N". 

S. Phil., 1861, 108-117. 
Trachinidae, Gthr. li, 225, 

232-237. 



( Trichodontoidea.) 

46. Trichodontidae Trichodontoidae, Gill, P. A. N". 

S. Ph., 1861, 514. (G.ii,250.) 

[Gobiesocoidea) 

47. Gobiesocidae Gobiesocida«, Gthr. iii, 489- 

615. 

48. Liparididae Cyclopteridae (Liparidina), 

Gthr. iii, 154, 154-158. 

49. Cyclopteridae Cyclopteridae (Cyclopterina), 

Gthr. iii, 154, 158-165. 
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50. Platj'pteridae 

51. Gallionymidae 

52. Gobiidae 

53. Tiiglidae 

54. Agonidae 

55. Cottidae 

56. Platycephalidae 

57. Hemitripteridae 
68. Scorpaenidae 
59. CMridae 



{Gohioidea.) 

Gobiidae (CallionjTnina), Gthr. 

iii, 1, 138. 
Gobiidae {Callionymina), Gtlir. 

iii, 1, 138-152. 
Gobiidae (Gobiina), Gthr. iii, 

1, 3-133, 152-153. 



Triglidae (Cottina gen. + Cata- 

phracti gen.), G.ii, 191-210, 

216-224. 
Triglidae (Cataphracti gen.), 

Gthr. ii, 211-216. 
Triglidae (Cottina), Gthr. ii, 

152-175. 
Triglidae (Cottina), Gtbr. ii, 

176. 
Triglidae (Scorpaenina), Gthr. 

ii, 143. 
Triglidae (Scorpaenina), Gthr. 

ii, 95. 
Triglidae (Heterolepidina) , 

Gthr. ii, 91-95. 



{Pharyngognathi) 

60. Scaridae Labridae (Scarina), Gthr. iv, 

65, 208-240. 
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61. Siptonognathidae Labridae (Scarina), Grthr. iv, 

65, 243-244. 

62. Labridae Labridae, Gthr. iv, 65, 69-208, 

240-243. 

63. Pomacentridae Pomacentridae, Grtbr. iv, 

2-64. 

64. CioMdae Chromidos, Gthr. iv, 265- 

316. 

65. Embiotocidae Embiotocidae, Gthr. iv, 244- 

251. 

66. Gemdae Gerridae, Gthr. iv, 252-264; 

(also, i, 339-354.) 
[Labyrintliici) 

67. Helostomidae Helostom[idae],Cope,Tr.PhiI. 

Soc. xiv, 459. {G. iii, 377.) 

68. Anabantidae Anabantidae, Copo, Tr. Phil. 

Soc. xiv, 459. (Gthr. iii, 372.) 

69. Osphromenidae Osphromenidae, Cope, Tr. Phil. 

Soc. xiv, 459. (Gthr. iii, 382.) 



70. Polynemidae Polynemidae, Gthr. ii, 319- 

333. 
[Ai:Tonuridae) 

71. Acanthuridae Acronuridae, Gthr. iii, 325- 

356. 

72. Amphacanthidao Tenthididae, Gthr. iii, 313- 

324. 
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73. Toxotidae 

74. Chaetodontidae 

75. Ephippiidae 

76. Xiphiidae 

77. Trichiuridae 

78. Scombridae 

79. Carangidae 

80. Drepanidae 

81. Coiypliaenidae 

82. Nomatistiidae 

83. Stromateidae 

84. Zenidae 



Squamipennes 
Gthv. a, GQ-i 

Squamjpennes 
na), Gthr. ii, 

Squamipennes 



(Toxotina) , 
i8. 

(Cliaetodonti- 
1, 3-57. 

(Ohaetodonti- 



na), Gthr. ii, 1, 57-62. 



Xiphiidae, Gthr. ii, 511- 

512. 
Leptiiroidae,Gill,P.A.N.S.Ph., 

1863,224. (G.ii, 342-349.) 
Scombridae,Gill,P.A.N.S.Ph., 

1862, 124. (G. ii, 349-373.) 
Carangidae, Gill, P. A. N. S. Ph., 

1862, 430. (G. ii, 419-485.) 
Squamipennes (Drepane) , 

Gthr. ii, 1, 62. 
Scombridae (Coryphaenina 

pt), Gthr. ii, 404. 
Nematistiidae, Gill, P. A. N. 

S. Phil., 1862, 258. 
Scombridae (Stromatcina) , 

Gthr. ii, 397-404. 
Zenidae, Gill, P. A. N. S. Phil., 

1862,126. (G.ii, 393-396.) 
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85. Pteraclididae 

86. Bramidae 

87. Lamprididao 

88. Dianidae 

89. Kurtidae 

90. Capridae 

91. Nomeidae 

92. Silla^^inidae 



93. 



94. 



Cliaeniclitliyidae 
Harpagiferidae 



95. Nototheniidae 



96. Boviehtliyidae 



97. Latilidae 



Scombridae (Coryphaenina) , 

Gthr. ii, 410. 
Scombridae (Coiyphaenina) , 

Gthr. ii, 408. 
Scombridae (Coryphaenina), 

Gthr. ii, 415. 
Scombridae (Coryphaenina), 

Gthr. ii, 413. 
Carangidao (Kurtina), Gthr. 

ii, 508-510. 
Carangidae (Carangina), Gthr. 

ii, 495. 
Scombridae (Xomeina), Gthr. 

ii, 387. 

[Sillaginoidea) 

Sillaginoidae, Gill, P. A. N". S. 

Phil., 186i; 501-507. 
Cliaenichthyoidae, Gill, P. A. 

K S. Phil., 1861, 507-510. 
Harpagiferoidae, Gill, P. A. N. 

S. Phil, 1861, 510-512. 
Notothenioidae, Gill, P. A. N. 

S. Phil, 1861, 512-522. 
BoTichthyoidae, Gill, P. A. N. 

S.Ph.,1861,514. (G.ii,225.) 
Latiioidae, Gill, P. A. N. S. Ph., 

1861,514. {G.ii, 359-361.) 
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Mullidae 



[Mdloidea) 

Mullidae Gthr. i, 397- 
411. 

[Polymioimdea) 

99. Polymixiidae Berycidae (Polymixia), Gthr. 

i, 8 (16-19). 

[Berycoidea^ 

100. Monocentridae Berycidae, Gthr. i, 8 (8- 

12). 

101. Berycidae Berycidae, Gthr. i, 8 (12- 

50). 

[Sdaenoidea.) 

102. Sciaenidae Sciaenidae, Gthr. ii, 265- 

318. 



103. Sparidae Sparidae (Cantharina, Sargina, 

Pagrina), Gthr. i, 412. 

104. riraelepteridae Sparidae (Pimelepterina), 

Gthr. i, 497. 

105. Maenididae Fristipomatidae, Gthr. i, 272. 

(In part.) 

106. Fristipomatidae Fristipomatidae, Gthr. i, 272. 

(In part.) 

107. Centrarchidae Ccntrarchoidae, Gill, Am. J. S. 

& A., (2s), xxxvii, 92. ' 
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108. Serranidae Percidae (Serranina), Gthr. i, 

51, 81. 

109. Percidae Percidae (Percina), Gtlir. i, 

61, 58. 

110. Centropomidae Percidae (Centropomus), Gthr. 

i, 51, 79. 

i incertae sedis.) 



111. Pegasidae Pegasidae, Gthi\ viii, 146- 

149. 



112. Priacanthidae Percidae (Priacanthina), Gthr. 

i, 215. 
[Hoplegnathoidea.) 

113. Hoplegnathidae Hoplegnathidae, Gthr. iii, 

357-358. 
[Nandidae Gthr.) 

114. Nandidae Jfandidae (Nandina), Gthr. iii, 

362, 367-369. 

115. Plesiopidae Nandidae (Plesiopina), Gthr. 

iii, 362, 363-366. 
[Pdycentridae) 

116. Polycentridao Polycentridae, Gthr. iii, 370- 

371. 
[CirrMUdae) 

117. Cirrhitidae Cirrhitidae, Gill, P. A. N. S. 

Phil., 1862, 102-124. 
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[Amnthopteryr/iij § ii, Gthr.) 

118. Aphredoderidae Apliredoderidae, Gthr. i, 

271. 

{Spliyraenoidea) 

119. Sphyraenidae Sphyraenidae, Gthr. ii, SS'^ 

341. 

[Echenddoidea) 

120. Echeneididae Scombridae (Echeneis), Gthr. 

ii, 354, 3T6~385. 

[Osmd&rcidae^ 

121. Osudercidae Oxudercidae, Gthr. iii, 

165. 

[Comephoridae) 

122. Comephoridae Comephoridae, Gthr. iii, 

299. 

[Acanthopterygyiij § iv, Gthr.) 

123. Trachyptcridae Trachypteridae, Gthr. iii, 300- 

311. 

[AcaTithopterygii, § iii, Gthr.) 

124. Lophotidae Lophotidac, Gthr. iii, 312. 

[iMciocephalidae.) 

125. Luciocephalidae Luciocephalidae, Gthr. iii, 

390. 
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{Acariilwpterygii clmwivlfiwrties, Gthr.) 

126. Ophioceptalidae Ophiocephalidae, Gthr. iii, 

468-483. 
{Acaivtliopterygii Menniformes, § ii, Gthr.) 

127. Trjchonotidae Trichonotidae, Gthr. iii, 484- 

485. 
[AcaniJwpteri/gn blenniformes, § i, Gthr.) 

128. Gopolidae OepoMac, Gthr. iii, 486- 

489. 
[Acanihopterygii gohiesocif(rrrnes, § ii, Gthr.) 

129. Fsychrolutidae Psychrolutidae, Gthr. iii, 516- 

517. 

Percesoces. 
(Cope, Tr. Am. Phil. Soc, xiv, 456, 457.) 

130. Atherinidae Atherinidae (Atherinina), 

Gthr. iii, 391, 392-406. 

131. Tetragonuridae Atherinidae (Tetragoniirina) , 

Gthr. iii, 391, 407. 

132. Mugilidae Mugilidae, Gthr. iii, 409- 

467. 

Hemibranchi. 

(Cope, Tr. Am. Phil. Soe., xiv, 456, 457.) 

iTI. Gasterosteiformes.) 
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133. Gasterosteidae Gasterosteidae, Gthr. i, 

1-7. 

134. Aiilorliynchidae Aulorhyiiclioidae, Gill, P. A. 

N. S., Phil., 1862, 233. 

135. Aulostomidae Fistulariidae, Gthr. iii, 529, 

535-538. 

136. Fistulariidae Fistulariidae, Gthr. iii, 529- 

534. 

[II. Centrisciformes.) 

137. Centriscidac Centriscidae Gthr. iii, 518- 

524. 

138. Amphisilidae Centriscidae, Gthr. iii, 518, 

524-527. 

Synentognathi. 

139. Belonidae Scomberesocidae, Gthr. vi, 

233, 234^256. 

140. Scomberesocidae Scomberesocidae, Gthr. vi, 

233, 256-298. 

Haplomi. 

(Cope, Tr. Am. Phil. Soc, xiv, 452, 455.) 

[Amblyopoidea.) 

141. Amblyopidae Heteropygii, Gthr. vii, 1-2 ; 

Putn., Am. Nat., vi, 6-30. 
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( Cyprinodonioidea) 
\i!i. Esocidae Esocidae, Gthr. vi, 226- 

230. 

143. Ilmbridae rmMdae, Gthr. vi, 231- 

232. 

144. Cyprinodontidae Cyprinodontidae, G-thr. vi, 

299-356. 

ISOSPOKDYLI. 

(Cope, Tr. Am. Phil. Soc, xiv, 452, 454.) 

145. Characiiiidae Oliaracinidae, Gtlir. v, 278- 

380. 

146. Porcopsidae Percopsidae, Gtlir. vi, 

207. 

147. Haplocliitoiiidae HaplocMtonidae, Gtlir. v, 

381-882. 

148. Galaxiidae Galasiidae, Gthr. vi, 208- 

213. 

149. Osteoglossidae Osteoglossidae, Gtlir. vii, 377- 

380. 

150. Notopteridae Notopteridae, Gthr. vii, 478- 

481. 

151. Halosauridae Halosauridae, Gthr. vii, 

482. 

152. Chauliodontidae Sternoptychidae (Chauliodon-- 

tina), Gthr. v, 383, 391-392. 

153. Sternoptychidae Sternoptychidae ( — ), Gthr. 

V, 383. 
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154;. Stomiatidae 

155. Scopelidae 

156. Aulopidae 

157. Synodontidae 

158. Microstomidac 

159. Salmonidae 

160. Salanddae 



Stomiatidae, Gthr. v, 4.24- 

428. 
Scopelidae (Saurina), Gthr. v, 

393, 404-417. 
Aulopidae, Cope, Tr. Am. Phil. 

Soc.,xiY,455. (G.v, 393,402.) 
Scopelidae (Saurina), Gthr. v, 

393, 394-404. 
Coregonidae, Cope, Tr. Am. Ph. 

See, xiv, 455. (G. vi, 1.) 
Salmoiiidae, Cope, Tr. Am. Ph. 

Soc, siv, 455. (G. vi, 1.) 
Salmonidae (Salangina), G. vi, 

1, 205. 



161. Alex^idosauridao 

162. Paralcpididae 



[Paralcpidoidea.) 

Scopelidae (Alepidosaurina) , 
Gthr. V, 303, 420-423. 

Scopelidae (Paralepidina) , 
Gthr. V, 393, 418-420. 

{Alepocephalidae.) 



163% Alepocephalidae Alepocephalidae, 
477. 



( Gonorhyncliidae) 



164. Gonorhynchidae 



Gonorhynchidae, 
373. 



Gthr. vii, 



Gthr. vii, 
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[Byodontidae) 

165. Hyodontidae Hyodontidae, Gthr. vii, 

375. 

[CluppMae) 

166. Albulidae Clupeidae (Albulina), Gthr. 

vii, 381, 468. 

167. Elopidae Clupeidae (Elopina), Gtlir. vii, 

381, 469. 

168. ChanoJdae Clupeidae (Clianina), Gthr. 

Tii, 381, 473. 

169. Dussumieridae Clupeidae (Dussumieriina) , 

Gthr. vii, 381, 464. 

170. Clupeidae Clupeidae (Clupeina), Gthr. 

vii, 381, 412. 

171. Dorosomidae Clupeidae (Ohatoessina), Gthr. 

vii, 381, 406. 

172. Engraulididae Clupeidae (Engraulina), Gthr. 

vii, 381, 383. 

( Chirocentridae.) 

173. Chirocentridae CMrocentridae, Gthr. vii, 475- 

476. 

EVENTOGNATHI. 

174. Catastomidae Cyprinidae (Catastomina), 

Gthr. -v-ii, 3, 12, 24. 

175. Cyprinidae Cyprinidae, Gthr. vii, 3, 25- 

339. 
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176. Cobitidae Cyprinidae (Cobitina), Gthr. 

vii, 3, 344. 

177. Homalopteridae Cyprinidae (Homaloptei'ina), 

Gthr. TO, 3, 340-3-13. 

178. Kneriidae Kneriidae, Gthr. vii, 371- 

372. 

Gymnonoti. 
[OlanencMi, Cope, Tr. Am. Phil. Soc, xiv, 455.) 

179. Sternopygidae Sternopygidae, Cope, Tr. Am. 

Ph. Soc, xiv, 455. (G.viii,l.) 

180. Eleetrophoridae Gymnotidae, Cope, Tr. Am. 

Ph. Soc, xiv, 455. (G.viii,l.) 

SCTPHOPHORI. 
(Cope, Tr. Am. Phil. Soc, xiv, 455.) 

181. Mormyridae Mormyridae, Gthr. vi, 214- 

224. 

182. Gymnarchidae Gymnarchidae, Gthr. vi, 

225. 

KEMATOGNATHI. 
[HypopUhalmidae, Cope.) 

183. Hypophthalmidae Hypophthalmidae, Cope, op. 

cit. xiv, 4,54. (G.v,G6-68.) 

[Silundae, Cope.) 

184. Trichomycteridae Siluridae (Opisthopterae), G. 

V, 1, 272-277. 
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185. Siluridae 

186. Cliacidae 

187. Plotosidae 

188. Clariidae 

189. CallicMliyidae 

190. Ai'giidae 

191. Loricariidae 

192. Sisoridae 



{Asi 
193. Aspredinidac 



Siluridae (— ), Gthr.v, 1, BO- 
GS, 69-220. 
Siluridae (Cliacina), Gtlir. v, 

1,29. 
Siluridae (Flotosina), Gthr. v, 

1, 23-27. 
Silmidae (Clarina), Gtlir. v, 

1, 13-23. 
Siluridae (Hypostomatina), 

Gthr. V, 1, 22,'5-230. 
Siluridae (> Hypostomatina), 

Gthr. V, 1, 222-225. 
Siluridae (> Hypostomatina), 

Gtlir. V, 1, 230-265. 
Siluridae (Hypostomatina), 

Gthr. V, 262-265. 



f. Cope.) 
Siluridae (Asprcdinina), Gtlir. 
V, 3, 266-270. 



APODES. 

ICIITHYOCEPHALI. 

(Cope, Tr. Am. Phil. Soc, xiv, 455.) 
194. Monopteridai3 Symbranchidae (Symbranelii- 



Octobei', 1S72. 



na), Gthr. viii, 12, 14. 
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HOLOSTOMI. 

(Cope, Tr. Am. Phil. Soc, xiv, 455.) 

195. Symbracliidae Symbranchidae (Symbranchi- 

na), Gthr. yiii, 12, 14. 

196. Amphipnoidae Symbranchidae (Amphipno- 

ina), Gthr. viii, 12, 13. 

ENCHELtCEPHALI. 

(Cope, Tr. Am. Phil Soc, xiv, 455.) 

197. Muraenesocidae Muraenidae (Muraenesocina), 

Gthr. viii, 19, 45. 

198. Congridae Muraenidae (Anguillina), 

Gthr. Yiii, 19, 23. 

199. Angnillidae Muraenidae (Anguillina), 

Gthr. viii, 19, 23. 

COLOCEPHALI. 

(Cope, Tr. Am. Phil. Soc., xiv, 416.) 

200. Rataburidae Muraenidae (Ptyobranchina), 

Gthr. viii, 19, 90. 

201. Muraenidae Muraenidae ( ), Gthr. viii, 

19. 

Apodes? ikcerti sbdis. 

202. Chilobranchidae Symbranchidae (Chilobran- 

china), Gthr. viii, 12, 17. 

203. Nemichthyidae Muraenidae- (Nemichthyina), 

Gthr. viii, 19, 21. 
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204. Synaphobranch- Muracnidae (Synapliobraneli- 

idae ina), Gthr. viii, 19, 22. 

205. Saccopharyngidae Muraenidae (Saccopharyng- 

ina), Gthr. viii, 19, 22. 

OPISTHOMI. 
(Cope, Tr. Am. Phfl. Soc, xvi, 456.) 

206. Mastacembelidae Mastacembelidae, Gthr. iii, 

539-543. 

207. I^otacanthidae Notacanthida«, Gthr. iii, 544- 

545. 

Sub-Class GANOIDEI. 

Scper-Order HTOGANOIDEI. 
CTCLOGANOIDEI. 

208. Amiidae Amiidae, Gthr. viii, 324- 

325. 

EHOMBOGANOIDEI. 

209. Lepidosteidae Lepidosteidae, Gthr. viii, 328- 

331. 

Sdpee-Oedee BRACHIOGANOIDEI. 
OROSSOPTERTGIA. 

210. Polj'pteridae Polypteridae, Gthr. viii, 326- 

328. 
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SnPEE-OEDEE DIPNOI. 

SIRENOIDEI 

211. Lepidosirenidao Sirenoidei, Gthr. viii, 321- 

323. 

212. Ceratodontidae Sirenidae (Ceratodontina), 

Gthr. Ph. Trans. E. S. 1871, 
554. 

Supee-Ohdee CHONDEOGANOIDEI. 
SELACHOSTOMI. 

213. Polyodontidae Polyodontidae, Gthr. viii, 346- 

347. 

CHONDROSTEI 

214. Acipenseridae Acipenseridae, Gthr. viii, 332- 

345. 

Sub-Glass ELASMOBRANCHH. 

Supee-Oedee HOLOCEPHALl. 
HOLOCEPHALI. 

215. Chimaeridae Chimaeridae, Gthr. viii, 349- 

352. 

Shpee-Oedee PLAGIOSTOMI. 

EAIAE. 

Mastioura. 

216. Myliohatidae Myliobatidae (Myliobatina), 

Gthr. viii, 488-495. 
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217. Cephalopteridae Myliobatidae (Ceratopterina), 

Gthr. viii, 488, 496-498. 

218. Trygonidae Trygonidae, Gthr. viii, 471- 

488. 

Paohyura. 



219. 


Torpedinidae 


Torpedinidae, Gtlir. viii, 448- 
455. 


220. 


Raiidac 


Raiidae, Gtlir. viii, 455- 
471. 


221. 


Rhinobatidae 


Rhinobatidae, Gthr. viii, 440, 
441-448. 


222. 


Rhampliobatidae 


Rhinobatidae, Gthr. viii, 440, 
440-441. 


223. 


Pristidae 


Pristidae, Gthr. viii, 4S6- 
439. 

SQCill. 

Rhinae. 


224. 


Squatinidae 


Ehinidae, Gthr. viii, 430- 
431. 



Galei. 

225. Heterodontidae Cestraciontidae, Gthr. viii, 

415-416. 

226. Notidanidae Notidanidae, Gthr. viii, 397- 

399. 
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227. Rhinodontidae 

228. Cetorhinidae 

229. Lamnidae 

230. Odontaspididae 

231. Alopcciidae 

232. Sphyrnidae 

233. Galeorhinidae 

234. Seylliidac 

235. Ginglymostomat- 

idae 

236. Crossorliinidae 

237. Spin-acidae 

238. Scymnidae 

239. Oxynotidae 

240. Pristiophoridae 



Rhinodontidae, Gthr. Tiii, 

396. 
Lamnidae (Selachina), Gthr. 

Tiii, 389, 394. 
Lamnidae (Lamnina) , Gthr. 

viii, 389, 389-392. 
Lamnidae (Lamnina) , Gthr. 

viii, 389, 392^393. 
Lamnidae (Lamnina) , Gthr. 

viii, 389, 393-394. 
Carchariidae (Zygaenina) , 

Gthr. viii, 357, 380-383. 
Carchariidae (Carchariina, 

Mustelina) , G. viii, 357-388. 
Scylliidae, Gthr. vi, 400- 

413. 
Scylliidae, Gthr. vi, 400, 

407-409. 
Scylliidae, Gthr. vi, 400, 413- 

414. 
Spinacidae, Gthr. vi, 417, 

418-425. 
Spinacidae, Gthr. vi, 417, 

425-429. 
Spinacidae, Gthr. vi, 417, 

417. 
Pristiophoridae, Gthr. vi, 431- 

433. 
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Class MARSIPOBRANCHII. 
hypekoaetia. 

24:1. Petromyzontidae Petromyzontidae, Gthr. Tiii, 
499-509. 

HTPEKOTEETI. 

242. Mysinidae Myxinidae, Gthr. viii, 510, 

510-511. 

243. Bdellostomidae Myxinidae, Gthr. viii, 510, 

511-512. 

Class LBPTOCARDn. 

CmKOSTOMI. 

244. Brancliiostoinidae Cirrostomi, Gthr. -riii, 513- 

514. 
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SuEJOiKED is a gynopsia of the great standard works ot descriptive ichthyology, 
which will give informatioii as to the esteut, price, etc., of the works in question, 
and also Gome idea respecting the classifications adopted bj- their autliors. The 
information may be considered as a response to inquiries often made respecting such 
subjects. 

The work of Cuvier and Valenciennes was never completed, and, as will be per- 
ceived from the enumeration of contents lid ly th A th pt y d 
Physostome Teleosls, and incidentally th Am d wl It w n t 
nized by Valenciennes. Cnvier only eont Ititl tdt dm pi 
of families to the first ten volumes, his d th h g t k pi 1 lb 
Valenciennes only is responsible for the r t f th w k 

The work of DumSril may be considered rapl mtthtfC i 

Valenciennes. The death of the autho ha t d th f tl p f th 

The work of Dr. Gunther is the only mpl f pe t f th p f fi h 

published, and, from its cheapness, the n t 1 bl it I 1" 1 1 1 I tl 
the preceding, a,v.i therefore in a, certain degree supersedes them. No general index 
has been published yet, bat one is promised in connection witb an appendix bringing 
the subject up to date, if eiroamatances permit. 

In order, further, to give some idea of the progress of Ichthyology, the titles are 
given of all the compilations professing to describe the species of fislies known at the 
periods of tlieir respective publication. These compilations are valualile, however, 
only to the historian of Ichthyology, and are worse than useless to any except an 
expect in the science. 

173S. 
ARTEDI (Peter). Petri Artedi Sueei, Medici, Ichthyologia siva opera omnia 
<le Pisoibns scilicet; Bibliotheca Ichthyologica. Philosophia lohthyologioa. 
Genera Pisoinra. Synonymia Pisoium. Descriptiones Speciernra — Omnia in 
hoc opere perfeotiora, qnam antea nlla. Posthuma Vindioavit, Recognovit, 
Coaptavit et Edidit Carolus Linnsus, Med. Doct. & Ao. Imper. N. C. — ^Lugduni 
Balavornm, Apnd Conradum Wishoff. 1738, [8vo,, five parts, viz:— 
[V. X.] Petri Artedt Angermannia-Suect Bibliotheca Ichthyologica su Historia 
Litterarla lohthyologiae in qiui Recensio fit Auotorum, qui de Pisoibna scrfp- 
sere, librorum tllulia, loco ^ tdilionii tempore, odditis judiciis, quid quivis 
Auotor prffistiterit, quali method et snooessu soripaerit, disposita saenndum 
Siecula in quihns quisquis auotor floruit. Icthyologiffi Pars I. — Lugdunum 
Batavomm, Apud Conradum Wisholf. 1738. [iv, 66, 2 pp.] 

(27) 
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tv. 2.] Petri Artedi Sueoi PhJlosophia lelithyoIogiM in quaquiquid fundamenta 
Artis absolvit; Charauterum scilicet Genericcraia, Differsntiarum specijicarum, 
Varieiatam et Noiainuia Tlieoria rationibus demons tratur, et exemplig ooiupra- 
batnr. IchtlL/ologias Pars II. — Lngdnni BataTOram, Apad Courudani WUboff. 
1738. [ir, 92 pp.] 

[v. 3.] Petri Artedi Sneci Genera Piaoinm. In qnibua Systema totum lolitliy- 
ologife proponilur cum Claasilius, Ordinibus, Geueram Cliaraoteribus, Speoie- 
rum DifTerentiis, Observationibus plurimis. Redaclis Speoiebiis 242 ad Genera 
52. lotliyologia Para III. — Lagduni Eatavorum, Apud Conradtua Wisboff. 
1738. [i7, 88 pp.] 

[v. 4.] Petri Artedi Angermannia-Sueoi Synonymia Piaoium fere omnium ; in 
qua recensio fit Nomimim Piscmm, omnium facile Authornm, qui umquam 
de PisoibtlS soripsere : uti Graecoriim, Romanoram, Barbaroram, nee non omnium 
Inseqnentium Ichthyologorum una cum Nominibua Inquilinis Tnriamm nationum. 
Opas sine pari. IcMhyologiae Para IV. — Lugduni Batavorum, Apud Couraditm 
Wishoff. 1738. [iv, 118, 22 pp.] 

[v. B.] Petri Artedi Sueoi Desoriptiones Speoierum Piseium quoa vivos prseaer- 
tim diaseouit et esaminavit, inter quos primario Piacea Uegui Sueciie facile 
omnes aoouratisaime deacribuntnr cum non paucia aliis exoticis. lohthyologife 
Pars v.— Lugduni Batavorum, Apud Concadum Wielioff. 1738. [iv, 103 pp.] 

Aa indicated in the title of the "Genera Pisoium" (v. 3), Artedi admitted into the 
Byatem 342 nominal speciea under 52 gaiiera, but in this number are included the 
Cetaoeana, wliioh were regarded aa conatitutiug an order of fialiea named Plagiuri ; 
theae being eliminated (14 apecies reprea eating 7 genera), the number ia reduced to 
228 Bpecies ind 4'i genera — to these, hoivever, may be added 13 other genera indi- 
cated hy h m — 5 a tl supplement to the "Genera Piaoium.," and 8 iu the 
" Synonymia P nm 

Artedi may be jo tly a ded as the father of modem Ichthyology, having intro- 
duaed aprec set min logy full and pertinent diagnoses, and throughout nninominal 
generic nam He fi t t educed consideration of the number of branchioa legal 
raya for diat n t u f g a, etc. He distributed the true £shea into the orders 
Malacopteryg (=M la pt ygii Cnv.-|-Syagnathu3, Stromatena, Anarrhioaa), Acan- 
thopUrygii (^A anth pt yg Cnv.), founded on the real or aupposed structure of tlio 
fius, Brcmch j (a h og neons group based ou erioneons ideas), and Chondrop- 
lerygii (=Choniiropterygii Cuv.) 

The edition of the Genera Fisoinm published by Walbaum (1792) will be noticed 
under the name of the editor who made the work the vehicle of a new compilation 
of specific descriptiona. 

1740-1749. 

EIiEIN (Jacob Theoflor). [1.] laoobi Theodorl Klein Historic Pisoium Naturalis 
promovendfe missus primua da Japillis eorumqve uumero in craniis piseium, cum 
pr»fatioue ; da pisoium auditu. Aooesserunt I. Auatome Tursionum. II. Ob- 

servata in oapite Raiie [Motto]. Cum figuris. — Gedani, Litteris Schreiberiauia. 

1740. [4to., 1 p. 1., 33 pp., 6 tab.] 

— ■ [3.] lacobi Theodori Klein nistori^ Pisoium Naturalis promovendte misaus 

eecundua de Piscibus per pulmonibus spirantibos [Ceie] ad lustum u 
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et ordinem redigendis, — Aooesserunt siiigularia; do I. Dentibua Balfenarnm et 
EiBphautinis. II. Lapide Manati et Tiburoois. — [Motto]. Cum flguria. — 
Gedani, Litteria aoLraibeiianis. 1741. [4to., 3 p. 1., 38 pp., 1 1., G tab.] 

[3.] Jaoobi Thaodori Klein Hiatoti^e Pisoinm Katnralls promovendfB minaus ter- 

tlas de Pisoibna per branetiaa occultas spirantibus ad justvim iinriiBram et 
ordinem redigeiidia. Cum observationibua circa partes geaitales Raja maris, 
et ovarium Galwi. [Motto]. Cum fignria. — Gedani, Litteria SolireiberianiB, 
1742. [4to., 2 p. 1., 48 pp., 7 tab.] 

[4.] Jacob! Theodori Kleiu Hiatorlje Piaciam Naturalia proraovendse missua 

qyartna de piscibtts per branohlas Bpertas spirantibns ad jnstum nnmerum et 
ordinem redigendis. Horum aarlea prima oam additamento ad missnm tertium. 
[Motto]. Cum flguria. — Lipsiie ; prostat apnd Jo. Frid. Gleditsohium ubi & reliqva 
autorls opn3onla. Gedani, TypiaSchreiberianla. 1744. [4to., 3p.l., 68pp.,15 tab.] 

[5.] Jaoobi Theodori Elein Historic Pisoinm Natnralla promovendje misana 

quiutue at uitimua de piaoibus per brancliiaa apertaa apirantibus. Homtn seriea 

seeunda onm additionibas ad missna II, III, IV, et Epiatola: de oornu piscis 

carinis oavis impai^to. [Motto]. Cam flguria. — Gtedaui, Litteris Sohreiberlaoila. 

1749. [4to., 2 p. 1., 102 pp., 1 1., 20 tab.] 

A reraartabie work. It perhaps aurpaaaaa all other iohlhyologioal pnblioationa in 

t;ru tea betweiia tlie daSnitionB of groups and the contanta thereof, and it is dif- 

fi 1 t neeiva how some could have originated. The definitions themselves are 

fli !/ clear, and their practical applioation to forms would not appear to be dif- 

fi It tl aathor however seems to hare prnotioally ignored Iiis definitions of groups 

wl no framed, and to have proceeded, aa some more modern natiiratists have 

d I y tweessive approximationa of other forme to the tjpes of his definitions, and 

w th t 1 eckiug the raaults by subsequent comparison with tlie latter. Judging 

f m th haracter of hia various works, his analytical powers appear to have been 

t 1 llyfair, but those of synthesis very defective; this defect, an ovorwheimlng 

1 ess of attention to the special subject or idea for the moment under oon- 

i t and a neglect to verify the r<i3n.It3 afterwards by comparison of all the 

1 nt itiated hia entire work : in addition, he appears to have labored under the 

d d t ge of au estiemely limited autoptical acquaintauce with natural objects, a 

t tolidity and inaptitude for applying even that little knowledge to the inter- 

p t t f figures and desuriptioas,* and an anbounded trust in the reliability and 

k I dg of others^-exoept LinnS. Tlie stolidity was not sufficiently diluted with 

i t II g bla rhetoric to bo entitled profundity. 

HI 1 eifieation la a strange one. In the Sist place, he distributes the fishes (in- 
1 d g tl ere with the cetaceaua) into primary groups distinguished (I) by lungs 
(C te) (II) by gills (a) concealed or (ft) apparent from the exterior. The true 
fi I h concealed gills were then arranged aocording to the (1) position (lateral or 

t ) t the branchial apertures, and (3) the larger sub-division by the presence or 
b ce f (lateral) fins, and finally (3) by the number of branchial apertures. The 
fi h h externally visible gills were distributed into general groups distinguished 

by po t e cliaraeters, and tho remaining left in one marked by negative characters, 
— th t into groups "notable" for some character or other (as to (1), general form ; 
(2), t; (3), eyes; (4) , armature ; (5), breast or head ; (6>, volubility of body), 

or present on belli Bides. 
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and ttien sucoeedea the residuam in wliicli no very salient eharaoters were developecl, 
and whose lielerageiieoua eonteuts were classified by the number of the fins. But 
while auoh was the ease theoretically, practically it waa quite otherwise, and fancy 
arged the approximation to the types of his groaps of forms on account of supposed 
leSBTiiblanoea and. in forgetfulness of tbe characters, and whicli, at another time> 
uuder the influence of other ideas, he had referred elsewhere. The nominal species 
thus scattered, iu the several cases, were, however, severally derived from different 

A few examples need only be given in demonstration of the trath of these criti- 
cisms. The Eels and Loaches (Cobitidae), having the branchial fisaares very narrow, 
were referred to the Fishes with concealed gills, but several species (e. g. Cobitidae, 
3 sp.) reappear in the other section under the genua Enclielyopus, — the author, over- 
looking the character of the branchial apertures, having happened to he struck by 
the resemblance of such forms as were depicted by other authors to certain species for 
which he had more especially framed the genus: in like manner, species were dupli' 
oated under the genera Enchelyopas and Catlarias, Etichd^opus and Leaciscas, and in 
fact, almost every other genus with numerous spetues contained some that had been 
referred elsewhere. In cases like MasiacceMhelua, Psaliseatomus, and Solenestomus, 
distinguished — one, by the projection of the lower iaw; the second by that of the 
upper; and the third by the tubular snout, it might be supposed a saliency of char- 
acter existed which would prevent grossly erroneous references, but it has not detained 
our author from referring to them species entirely opposed in character. Another 
mode of procedure is illustrated by the reference of forms to the gronp distinguished 
by the "ei/es." This was originally suggested by the Heterosomata distinguished by 
the peculiarity of the two eyes on the same side, but our author has referred to the 
same (diatinguished by the e^es) two combinations of species (Rftom&ofides^KIhseto- 
dontidae pp- and Platiglossus, related to Jails') because, although having no distinct- 
ive character whatever in the eyes, he evidently fancied a resemblance between one 
{Rhombolides) and Rhonth-as (Pleuroneotidae), and the other iPlatlglossua) and Saka. 

The following abstract, selected from liis work (Miss, v, p. 00), will give a fuller 
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irautes aunt Phyaeteres. [Cete.] Blaser Misau II, 
" Spiraculis ad lalera: Gynocephalus, Gfaleus, Pristis, Cestracioni 

Rhina [=SairALi]; Batraohus; Crayraoiou, Oaprtscus [=Pleo- 

TOGNiTHi] ; Conger, Miinena [^jApodes] ; Petromyzon. 
Spiraculis in thorace: Narcaeion, Rhinobatns, Leiobatoa, Dasy- 

atas [7=Eaiae]. 
Forma: Baliense formis. Missu IV. Fasc. i. Silarns, 
liostro! Fasc. ii. Aoipenser, Latargua [=Ajiarrhicaa], Xiphlas, 

Mas taocembe Ills [^Belone pp-], Psatisostomiis, Boleiiostomns 

[^Fistularia L. pp.], Amphisilen. 
Oculis. Faao. iii. Solea, Passer, Hhombua, Rhombotides s. 

Enropus, Tetragonoptrua, Platiglosana. 
ATmaiura. Faso. iv. Cataphractus [^Triglidsepp.], Coriation, 

CeutriacuB [=Gasterostena-|- Centriacus]. 
In slerno S" '« capitt. Fasc. v. Oucotion [=Cy(-lopternsl, Eche- 



-c vtiluUli. Fasc. i 



Suohelyopus. 
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TniPTEEna, Fuse. vn. CalUriaB, 
P3BITD0THIPTERU3, Fasc. viLi. PelsmjI. 
DiPTERDs, Fasc. ii, Trutta, Mullii3, Cestrens, Lo- 

brax, Sphyraena, Gobio, Asperulua, Aspredo, 

TriuhSdion. 
PSEnDomPTEHDB, Fasc. X. Glauous, Blennns, 
MoKOPTBKns, Fasc. xi. Pa re a, Pete is, Mtenas, 

Ciola, Syuagris, Hippnnis, Sargaa, Cjpriuus, 

Procliilus, Brama [=Abrami3], MystnB, Leueis- 

ona, Harengiis, Lneius. 
PsEunoJjOHOPTEBUs, Fasc. xii. Paeudopterus [= 

Pt«roi3.] 

BIS nominal speeiea (exolnaive of t!ie Cetaceans) were desoribecl under 61 ganera. 
127 being flsViea with concealed gills, 177 having apparent gilla and some "notable" 
feature, and 214 witli apparent gUla and without notable features. 

(I'-SS) I74s-1"GR 
LINHE (Carl von) [1] Caroll Lmn^ syed Doctoria Meli m-p S sterna 
Naturse, fiive Ea^na tria mturre syjtcmlti « projo'i ta per classes orl ubh 
genera, & species —0 Jehoval quint ampla snut opera Tual | Qiam ea omnia 
sapieoter feeiati I \ Quam pleni est terra poaaeaBione tna' | PsiJn eiv 24 ] — 
Lngduni Batavorum 4pul Theodorum H^ak 1735 Es Typogriph i Joinma 
Wilhelmi de Groot [Fol 71 annuml erei and unpag^l ] 
148 Bpeoles of fishes are enumeratel nnler 3(° genera beailea 10 s).nc es of Pla 
ginri (Cete). 

The only copy of the oni^nil edition whose existanoe >a tie Filed Stites is 
known to me, is in the iibnrv of J Car-ion Brevoort E q of B ocklvn 

The (WrrferfifiOB, published mLitm ani German by J J Lang^ it Halle m 1"40 
is a reprint of the first. 

A textual reprint of the first edition was also published in iSSl, vis i — Ediiio prima 
refdila, onrante Antonio-Laarentio-Apollinario F6u, PhaTm. Primar. in Sohola Medic. 
Milifar. Insulensi ; Botanic. Profoaaore. Aeadem. Medic. Reg. Socio, etc. [Psalm] — 
Parisiis, Apud F. G, Levrault, Bibliopolam, via dicta De La Harpe, n. SI. Atque 
Argentorati, via dicta Des Jaifa, n, 33. 1830. [Svo., 2 p. 1., iri, 81 pp., 1 1.] 

[2.] Caroll Linnsei Naturre Cnrioaorura Dioacoridis Secundi Systems Nature in 

quo naturfe regna tria, Eeoandam.[!] Classes, Ordines, Genera, Species, systema- 
tioe proponuntur. Ediiio Secvnda, Aaciior. — Stookholmiie | Apad Gottfr. Kiese- 
wetter. 1740. [8vo., 2 p. 1., 80 pp.] 
182 species of Fishes are enumerated under 44 ganera (88 to 131), besidaa 8 species 
of Plagluri (Cete) under t> genera. 

The fijih edition is a reprint of the second, and was published by JI. 0, Aguethier, 
at Halle, in 1747 C8vo., 88 pp.) ; it contains the German names. 

>[3.] Caroli LinnEei Medic. & Botan. in Acad. ITpaaliensi Frofessoris Acad. Im- 

periaiis, Upsaliensis, StookholmenslB & Monspeliensis Soo. Systema Natnra in 
quo proponuntur nature regni tria secundum Classes, Ordines, Geaera & Species. 
Editio qaarla ah Auclore imendala ^ aucta. Acoeaserunt nomina Gallica. — 
Parisiia, Sumptibus Michael is- A ntonii David, bibliopolie, via Jacobejl, sub signo. 
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Calami aurel. 1744. Cum privilesio regia. [8to,, 3 p. 1. [Fundamenta Bota- 
nioaj iiTii, [1,] 108 pp., tab.] 
This is said, hy Linnfi, to have been edited by B. Jussieu, atid to be the same as tho 
second edition ("per B. Jusaieum. Adjeota nomina Gallioa. idem oum 2"). It ooii- 
taina however, in addition to the "Fundamenta Botauiua," a special introduulion 
(by himaelfj, which concludea with the remark that it is the /ovrlh edition, revised 
aud enlarged (Jam quartam castigatam iterura auctamque Lectori offero Benevolo. — 
p. 3). 

238 nominal species of Fiahoa are enumerated under 4S genera (85 to 120), in ad- 
dition to the Cetaceans (8 species audor 5 genera). 

In this edition (and certainly not in the aecond, aa stated by Cuvier), the raya in 
the flna were alao firat giveu for each Bpeoies. 

[4. ] Caroli Liunrei Archiatr. Rag. Med, at Bol. Profess, Upsal. Systems Naturse 

sistena Regna Tria Nature, in Claaaes et Oidtues Qenera et Speciea redacta 
tahnlisgne lenels illnstrata. Cnm Privilegio S. R. M. Sveoic^e & S. B. M. 
Polonicie ao Eleotoria Saion. Edilio stxta, eitiendata et aacia. — Stookholmi». 
Impensis Godofr. Kiesewetterl 1748. [Svo., iv, 224 pp., 2 p. 1., 14 1., 7 pi.] 
281 nominal speeies^of Fishes are enumerated, representing 47 genera (102 to 148), 
and 12 Plaginri (Cete) representing G genera. 

The senentk edition, published at Leipzig (Lipsiffi) in 1748, ia a textual reprint of 
the sixth (Secnndnm sextam Stockholroiensem emendatam & auotam editionem), by 
the same publisher, hut with the German popular names instead of Swedish. 
The eighth edition contains the Vegetable Kingdom only. 

[5.] Caroli Linnfi Arehiatr. Reg. Me3, et Botaa. Profess. tTpaal. Syatema 

Naturffl sistens Begna Tria Natnra in Claasea et Ordinea Genera et Species 

redaota tabnlisque leneis illustrata. Aocedunt yooabula GaSlioa. Editio mullo 

anctior $• emendaiior. — Lugdnni Bataroram, Apud Theodorum Haak, I7E6. 

[8vo., i p, 1., 227 [+1] pp. [Index], 9 1., 8 pL, with 4 L esplan.] 

Thia edition is recognized hy Linoe aa the ninth, and said to have been edited by 

Gronovina, and to be the same as the sixth, with very few additions respecting the 

Birds and Fishes. ("Per Gronovium. Pauciasima de Avibus, Piacibus, idem cum 

6.") There i a, however, a special address to the reader ("Lectori") from the author, 

in which he acknowledges to have followed the system introduced by Gronofins in 

the " Museum Ichthyologicnm," the first volume of which appeared in 1754 (" Icthyo- 

logiam vero secundum Memhranas Branch! ostegas & pinnarnm radios compendioae 

tali ordine proposal quali esstat in Gronovii Museo Ichthyologioo, eujus nova detecta 

Genera hno introdusi"). And on comparison, it is found that the sequence of the 

genera is altogether different from that in the sixth edition, and essentially similar 

to tlie one followed by Gronovius : it differs in the following respects : — the sequence 

of orders is reversed, and the Plagnri added as the first order; the Chondropterygil 

different ; the sequence in the genera of orders (III) Branoliioategi and (V) Malacop- 

terygii reveraed ; and the following additional genera incorporated, rii: — 113, Gobius 

aud 114, Xiphias between 112, Blenaias and 115, Scomber; 113, Ophidian* as the 

last genus of Aoanthopterygii ; 144, Slromaleus, in Malacopierygii, between 143, 

• 1 havo domonatritod, in mj- nmnolr on the AffinUies of icveri,! doubtful Bri;lshFI«lies(<Proc. Acad. 
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Anarrhicas and 145, Phurotiectes, and MT, Conjphatna between 14B, Amtind^ies and 
148, Echeneis. 

286 spec'es of Fi hcs are pnumeratpi tmier 5S genera (102 to 153), eiolusive of the 
13 species of Cetaceans 

[6.] Citoli linme Equitis De ''telK Polari, Arohiatri Regii, Med. et Botan, 

Proteaa Qpa^il AoaJ Up&al Holmenfi Petropol. Berol. Imper. LoiiJ. Moiispel 
Toloa. Fl re it Sob '^y tema Nat irae per Eegoa Tria Natarse, secundum 
Classes Ordmes Genera Spaces cum Charaotoribns, Differentiis, Synouymis, 
Locis. — Elil o Dectma Eeformita Cum Prlvilagio S:aeE:aeM:tl3 Saeoi*. — 
Holmlae Impen^is Direct Laareutii SalTii 1753 [ — ] 1759. 8vo., 2 v., v'\7. : — 
Tomns I [Re^m-m An male ] 2 p 1 pp 1-824. 1758. 
Tomus II [Regnvm Vegetib le ] ^ p 1 pp. 825-1384. 1759. 
In this edit on the I nomial system previously employed by him in the work 
entitled Museum Tetsm inum (17'3) maa astended in its application to all the 
kingdoms of nature the \rted in olassiBoat on of Eahea, adopted iu the earlier 
editions, was superseded by the familiar Linnsean system, and the oetaoeans were for 
the first time eliminated from the class of fishes and grouped with the viviparous c[uad~ 
rupeds under the new class name Mammalia. 

A modification of far less merit was tiie separation of the Chondropterygii of ArteiJi 
(esolusive of the genus Acipemer) and their combination, under the distinctive term 
Amphibia Nantes, with the Reptiles. The Pishes thus restricted were distributed into 
groups diatingaished by the supposed structure of the branchi^ (Branohioategi), the 
want of fins (Apodes), or their presence under the throat (Jugulares), at the thorax 
(Thoracioi), or behind (Abdominales). 

414 species of Pishea (including the Amphibia Nantes) were admitted and arranged 
under 57 genera. 

This edition was reproduced at Halle (Hal^ MagdebvrgioiB, Typis et Svmptibua lo. 
lac. Cvrt. 17S0>, in an exact reprint (Pnefatva eat loanuea loaohimTS Langivs), 
in 1760, but has not been acknowledged as one of the so-called editions. 

The recognised eleventh edition was published at Leipzig in, 1762, and is also a re- 
print of the tenth, but was condemned by Linn6 (Furtimprodiit vitioaa. Niladdltum), 

[7.] Caroli a Linnfi, Equitis Aur. de Stella Polari, Arohiatri Regii, Med, & 

Botan. Profess. Upaal., Acad. Paris. Upsal. Holmeas. Petropol. Berol. Imper. 
Lond. Angl. Monapel. Tolos. Florent. Edinb. Bern. Soc, Systems Jfatnia per 
EegnaTria Natnrse, secundum Classes, Ordines, 6enera, Species, cum Character- 
ibuB, DiflTerentiia, Bynony mis, Locis. Tomus I[-] III. — Edilio Duodeeinia, Refor- 
mats. Cum Privilegio S;ae R;ae M:tiB Sueoiae & Eleotoris Saxon. — HolmiJB, 
Impens. Direct. Lanrentii Salvii, 1766 [-] 1768. [8vo., 3 v., viz:— 
Tomna I. [Regnum Animale. — Pars 1; Mammalia. Aves. Amphibia. Pieces, 
pp. 1-532. 1708. Par32: Insect a. Vermes. 1 p. 1., pp. 533-132«, 11 1. 
1767.] 
Tomus II. [Regnum Vegetabile. 736 pp., 8 1.] 1787. 

" in. [Regnum Lapideum. — Appendix Animalium. Appendix Vegetabi- 
lium. 236 pp., 10 1. 3 pi. folded.] 1708. 
The last edition published by Linnfi. 

The class Pisces was in this edition further restricted by the exclusion of the 
Branohioategi of Artedi (including the dismembered genera Tetrodoa and Dlodon), and 
the genera Cmtriscoi, S^ngnathas, and Pegasus from the Fishes and their conjunction 
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with the forma ejected in the tenth, ndition nnd tlie Gombination of all under the 
Amphibia Nantes, wliicli were subdivided into two groups distinguislied by the 
separated branchial chambers (Spiraoulis compositis) or single apertures (Spiraoulis 
solitarits) . 

477 nominal species of Fishes (including the Amphibia Hantes) were described, and 
referred to 61 genera. The additional genera were Amia, Elops (both foanded 
for fishes sent by Dr. Garden from South Carolina), Cepola, and Teuthia. 

In ooneluaion, it may be said that the original editions recognized by Linn^ as 
completely revised ones were I'be first (1735), the second (1740), the sixth (1748), the 
tenth (1758), and the twelfth (1768-68). 

The first was reprinted at Halle, in 1740, and the reprint reeognized as the third; 
and again at Paris In 1830. 

The seoond was reprinted at Paris, in 1744 (with modifications), as the /oarift 
edition ; and at Halle, in 1747, and the relasae was aabsequently recognized as the 
fifth edition. 

The sisth edition was reissned at Leipzig, and subsequently known as the seventh ,- 
and closely followed in the edition of Leipzig, recognized as the ninth. 

The eighth edition did not contain the Animal Kingdom. 

The tenth edition was reproduced at Halle in 1760 (not recognized), and at Leipzig 
in 1762, the last being acknowledged as the eleventh. 

The twelfth edition was reprinted at Vienna, in 1767-70, and entitled the thirleenth, 
but is not esteemed as one of the regular ourrent editions. 

The later thirteenth edition, in which Gmelin brought together descriptions of speoiea 
unrecognized by Linng and unknown to him, is noticed under the editor's name 
(1738). 

1770. 
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Amand Eonig, libraire, 1770. Avec privilege du Koi, [4to., xTiii (donbled), 
253 (1-228 doubled) -|- [3] pp., 4 pi. folded.] 
The test is in both Latin and French, correspoudiug on opposite pages. 
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The title of tliis work is misle 1 g Ij tb G 

The iQodiaoatioDa introdaeed int th laa by L 
Systema Naturte (tha exoluaioa ol tl Ch d pt g 1 
addition of Lophivs, and their uni w th th Ampli b ) 
the genera are (1) combined ac d g t th A t d 
binatiotis then anbdiTided, with L 6 B P ^ 

position of the ventral fins. The g w q t w U 

ones still retained in the System {L f I g L p d p 

pstablished. 



BLOCH (Mark EUeaer). D. M El Bl h b I A t 

ztt Berlin, Oekononomische ^ t g h ht d F h D t hi 1 [T t 
4to. ; PI., obi. fol., 3 V v:z — 
[1.] Mit sieben ucd dreiss gKpftfl hOg 1 Et Thl — 

Berlin, 1783 Auf K t I V f d C mm b d m 

Buchhandler Hr He3 [8 p I 2 8 ip ] 
[2.] Mit funf und dreiaaig Kpftfl hOgl ZtTll — 

Berlin, 1783 Aut K t 1 V f i C mm d 

Buchhaudlung der Ke 1 h 1 [4 pi 192 pp ] 
[3.] Mit aeohfinnddreis'ig g It Abi k h g 1 d m 

Titelkupfer Dritter Th 1 [= 2 1784] 
The text is in 4to. ; the plates, in fol. , without spei^ial titles. 

D. Marcus Elieser Blooh's, auaubenden Arates an Berlin, .... Nrfurges- 

ohichte der anslandischea Fiache. [Test, 4to. ; Fl., obi. fol., 9 v. via ;— 

[4.] Mit seche und dreissig ausgemalten Knpfern naoh Originalen. — Erster 

Thell. Berlin, 1783. Auf Koateu des Verfassera, uud in Commisaioa in 

dec Bnohbandlung der Realachnle. [viii, 133 pp.J 

[5,] [=T. 4.] Zweiter Theil. Berlin 1786, [=v. 4.— vi.ii, 160 pp.] 

[6.] Mit sechs und dreisaig ausgemalten Knpfern naoh Originalen und einem 

Titelkupfer. Dritter Theil. Berlin 1787. [=v. 4, 5.— xiT, 148 pp.] 
[7.] Mit aeohs und dreissig Ausgemalten Kupfern nach. oi-iginalon. Vierter 
Theil. Berlin 1790. Bey den KonigL. Alcademisohen Kuuathlindlern J. 
Merino & Comp. [lii, 128 pp.] 
[8.] [=v. 7.] Filnfter Theil. Berlin 1791. [=v. 7— viii, 153 pp.] 
[9.] [=T. 7, 8.] Sechster Theil. Berlin 1792. [=v. 7, 8.— xii, 13S pp.] 
[10.] [=T. 7-9.] Siebenter Thell. Berlin 1793. [=v. 7-9.— xiv, 144 pp.] 
[11.] [=v. 7-10.] Aohter Theil. Berlin 1794. [t. 7-10.— vi, 174 pp.] 
[12.] Mit sechs und dreissig Ausgemalten AbdrGoken naoh Originalen. Neuntel- 
Tlieil. Berlin 1795, Im Verlage der Morinosohen Kuiisthaadlung, [iv, 
133 pp.] 
The nine parts of the last work (Natural History of Foreign Fishes) were 
complementary to the flrst (Economical History of the Fislies of Germany), and 
together formed a nniform series, aftenirards entitled;— 
Allgemeine Naturgesohichte der Fiaohe. 
The three volumes of the flrst work formed volumes 1 to III of the oolleotion, 
and tUe nine of the last, volumea IV to SII. 
Hovember, 1873. Q 
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lothyologie, ou Histoire Naturelle, glnerale ot partiouIiSre dts Pois'snns. 

Avec des fignreg enluminfies, dessineea d'apr^s nature. Par Mare Elieser 
Blooh, .... [Fol.. 12 v., fii r— 
[lE Serie.J 
[1.] Premiiire partie. Avoc 37 planolies. — A Berlin, oliez I'auteur, et ohen 

Frau^oia de la Sarde libraire, 1785. [5 p. 1., 206 pp., 1 1., pi. 1-37.] 
[2.] Seconde partie. Aveo 35 planches.— [=v. 1.] 1785. [1 title, 173 pp., 

11., pi. 38-72.] 
[3.] Troi3ieme partie. Avec 36 plaiinhes.— [=7. 2.] 17SG. [1 p. I., IBO pp., 

11., pi. 7;l-107.] 
[4.] Qnatrl^ma partie. Aveo 36 plancliB3. 

A Earlin, "J C I'Autenr, & ? ciioz Frantjois de la Garde libraire. 

A Paris, I ohez J Dldot le jenne, .... 
A Londres, ) (_ Wliite & Fils, . . - . 1787. 

[1 p. 1., 134 pp., 1 1., pi. 109-144.] 
[5.] Cioquiftme partie. Aveo 36 planches.--[='r. 4.] 17S7. [1 p. 1., 130 pp., 

1 1., pi. 145-180.] 
[6.] Sisi&me et demi&re partie. Areo trente-six planches. — [—v. 4, 5.] 17SS. 
[1 p. 1. viii, 150 pp., 1 1., pi. 181-216.] 
[2e Sekie.] ^ 
[7.] Septiiime partie. Atbo 3S plancIies.^A Berlin, ehei TAuteur. — ^A Leipzio 
dans la Mus6e de Mr. Beygang et chei tons lea libraire^ d'AUemagne, 
1797. [X p. 1. Tiii, 104 pp., 1 1., pi. 217-252.] 
18.] Hail^me partie. Avec 36 planches.— [=T. 7.] 1797, [1 p. 1. iv, 122 

pp., 11., pi. 253-288.] 
[9.] Neuvieme partie. Aveo 35 planohe3.~[=T. 7, 8.] 1797. [1 p. 1., 110 
pp., 1 I., pi. 2S9-324.] 
[10.] DixiSme partie. Aveo 36 planohsa.— [=v. 7-9.] 1797. [1 p. 1., y, 130 

pp., 1 l.,pl. 325-360.] 
[11.] Oiiaieme partie. Aveo 38 planches.- [=v. 7-10.] 1797. [2 p. 1., 136 

pp.,H., pi. 361-396.] 
[13.] Donzieme partie. Aveo 36 planches.— [=v. 7-11.] 1797. [1 p. 1. ii, 
142 pp., 2 1., pi. 397^32.] 
A translation, by Lavean, of the preeeding series. 

A cheap edition of this work was published in "Suites §, Buffon" (v. 32-11), with 
the plates of Bloch, copied and reduced by J. E. Ueseve, and under the following 

Histoire Ratnrelle des Poissons, avec lea Sgures dessinles d'apri^s nature par 

Blooh. Ouvrage elasse par ordras, genres et espeoea, d'apres lo systema de 
Linn^ ; aveo lea caractbrea g^uSriques ; par Seuo Richard Castel, ■ ■ ■ . 
Second edition.- A Paris, eMz Dfiterville, .... an X, [1802. 13mo, 10 v., 
with 160 pi. 3= Id. Roret, 1837.— 26 fr. 20o. ; eol. 47 fr.] 

1787. 
HAUT (Rene Juot). Encyolopedie Metiodiqae. — Histoire Naturelle. Tome troi- 
sieme. Conteiiant les Poissons. [^ijon.] — A Paris, cliei Panckoucke, libraire. 
.... ALi-'ge, cliei Plomteux, iraprimcar dat kUiU. 1787 .... [4to.. 2 
p. Lis, 435 pp.] 
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This is a dictionary, in wliioh tlie L b e 
genera, and speoies are described under tl e 
Tabular synopses {e;ich on a special paHe) 
species under tlieir French names, in co » 
a very poor and imperfect compilation Ij 



Fishes as irell as with the then r 
a complement to it : — 



i 3 (mi cilled cla'iaes of orders), 

r Prenoli names in alihibaticai oriier. 

3 il o g Tc of the oli'sea genera, and 

on w th he descriptions The work is 

r p ftotioallv umcquainted with 



t literature of the sutject The following is 



BONKATEREE (J . 



P . ■ •). Tableau Eneyoloptdiqne et Methodiqiie dea 
i-e, aediS et pr6sente i M ^eoke^ Mitii^tre I'Etat, & 
'inaneea. — Ichthtologie — Par M 1A\!6 Bonnaterre. 



GMELIN (J hann F 1 drl h) 
A h t R g M d t Bot 
P t p I B ! Imp Lo d 



■Is of more than 40( species. 
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Tomus I. [Regnnm 


Animale : 


para 


i. {Mammalia; Aves. 


, ordiu 


pp. 1-500 


: pars 


ii. (Avei, 


rdines 


3-6) 


,lp.L,pp. fOl- 


-1033: 



s !ii. (Am- 
phibia, Pieces), 1 p.l., pp. 1033 (Pisces, 113B)-1510: para It. {Insfcta, 
ordines 1-3), 1 p.l., pp. 1517-2224: pars v. (Inseeta, ordinea 3-7), 1 p.l., 
pp. 2335-3030 : pars vi. (Vermes), 1 p.l., pp. 3031-3910 : para vii. (Indices), 
1 p.l., pp. 3911-4120.] 17i'9. 
Tomus n, [Begnnm Vegetabile:] pars i., ! p.l. si, 884 pp. : para ii., 1 p.l., 

pp. B85-1661.] 1791. 
Tomus HI. [Eegnura Lapideum,] 47G pp., 3 pi. folded. 1793. 
Thi* oflitiou is noticed under the date of 1788 and the name of Gmelin, as that 
nataralist is alone responsible for the incorporation of the many species described 
since the laat edition of the Sy^tema Katurm rerised by Linnfi. The compilation 
displays very little aoquaintauoe with any branch of Zoology, and species are Incor- 
porated into the system in defiance of the characters of the groups to which they 
are referred. This ia evidently the result of blind confidence hi the accuracy and 
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powers of discrimination of those whose speoies were Inoorporateii by him into the 
Sfstem, US he did not hesitate to adopt their viewa aa to generic relations, liowover 
maoh the inlierent eyidenoe of tlieir own descriptions might oppose their views. A 
large number of the species were thus repeated under different specific as well as 
gHDeric names. The nuniher of nominal species was thereby increased to 826, grouped 
under 05 genera, (150o) Slernoptyx, (150i) Leptoceplialas, (156a) Kurtus, (165o) 
Searm, aud (ITOr:) Gestrogaster having been added to the Liniueau genera. Omeliii', 
however, improved on the Linn^an sjutetn by the re-combiDation of the Amphibia 
nantes with the Pisces, and he re-adopted the orders (V) Branehiostegi and (VI) 
Chondropterygii. He erred, on the other hanii, in separating Mormyras from the 
Abdominales and referring it to the Branehiostegi. 

1792. 
WALBA1TM (Johann Jnllna). Petri Artedi Sueoi Genera Pisoium. In qnibua 
Systema totum Ichthyologia proponitur cum classibas, ordinibns, generura char- 
acteribus, speclerum differeutiis, otiservatiouibus pturimia. Bedactis Bpeciebus 
242 [228] ad Oenera 62 [45]. lohthyolog!^ Para III. — Emendata et auota a 
lohanne Inlio Walbanm, M.D., Soeietatis Berolineusis Naturfe Curiosorvim, et 
Sooietatis Litteraris Lubecensis Sodali. Cam tabula Eenea. — Grypeswaldiffl, im- 
pensia Ant, Ferdin. Eoee 1793. [Svo., 4 p. \., 733 pp., 3 pi.] 
A poor compilation, like Qoielin's, in which the various previously described 
species were introduced without a oritioal study into the system, and described iu 
foot-notes in conneotion with the Artedian species, but oorobined under the LinnEean 
genera. The nominal species (and many are only nominal), exotnding the ceta- 
ceans, are tlius raised from 223 to abont 935, without eonutlng the species enumerated 
under the new genera of authors appended to the volume. Tlie compilation has some 
value, not only on account of the original descriptions of species eoplel from previous 
autliore, but because of the reproductions of the descriptions of the new genera in- 
troduced hy various authors into the system. It is also of interest to the student 
of American species hy reason of tiie incorporation therein, under specific names, of 
anonymous American species described hy Sohoepf. 

179S-1S03. 
IjACIjPEDE (Bernard Germain Etienne de la VlUe-aur-IUon, Comle de). 
Hiatoire Naturelle des Poissons, [v. 1] par le citoyen La C^ptde, memhre de 
I'Institnt uationa!, et Profeaseur du MuaSum de histoire naturelle. Tome pre- 
mier f-5]. — A Paris, ehea Plassan, imprimeur libraire. Rue du Cimetiere AndrS- 
des-Arcs, No. 10. L'an VI de la Efpublique.— 1798. [— L'an SI de la Repab- 
liqoe, i'. e., 1803] [4to., 5 v.] 
The titie-page was modified in each volume, and the personal titles snecessively 
increased in number; the address of the publisher was changed (in V. 3-5) ; the last 
volume (on title-page) was dedicated to his late wife ; and only the first voluuie 
bears the date of the Christian era. 

Originally pnblished and frequently reprodnoed in connection with Bufibn's works, 
t. g., Buffon, 1st ed. (174B-S4), v. 39^3 ; 1st 12mo. ed. (1752-IS05), v. 78-38 ; La- 
c«p4ae's 1st ed. (1799-1802), 14 v. ; Lac6p6de'a 2d ed. (1817-19), v. 13-17 ; Laroou- 
roux and Deamaresfs ed. (1824-32), suite— i. e., (Euvres dn Comte de Lacfipfeda— v 
5-11 ; Leoointe's ed. (1829-34), about 25 v. ; alsn, republished in "Histoire Natu- 
relle" (Furve el o^), In 1S55 : tlia compilation ascribed to Soknisi de Mahomcods 
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(Charles Nicolas Sigiabert) ia ^Iso merely a slightly modified veprint of the same 
work, TliB last ia entitled : Histoive Naturellii gfinarala et particnlifire dea Poisaoiia ; 
ouvragB fftiaant Suite il I'Hiatoire Natuvells, gSnerale et partiouliere; oompoafe par 
Laclaro de Buffon, el miae daus un uouvel ordre [t. 9, 10, 11, " Eedige"] par C. S. 
Soiinini, avec dea notes et additiooa. Par C. S. Soiinini, . ■ ■ . — Paria, de Timpri- 
metle de P. Dufart, au XI [— ] XII [ IS 03-1 80 5— 8 vo., 13 vols.] 

A work by an able man aad eloquent writer (eveu prone to aid rhetoric by the 
aid of the imagination, in abaance of deairable faota), but which, on account of uudue 
confidance in othera, default of oompatison of matarials from want therwof and other- 
wise, and carelessneaa generally, is entirely unreliable. Many apeoies appear under 
aeveral different names, and in genera widely saparated. The elassiliiiation adopted 
ii a proorustean aystem of (1) anbelaaaaa, (2) diviaions, and (3) orders. 

First, Subclasses, based on the anpposed consistence of llie skeleton (Sousolaaaes 
(1) Poissona cartilagineui ; (2) PoiBaona oaaeuK). 

Second, Divisions, under each Bubclasa, eatablished on the supposed presence or 
absenua and various oorabinationa (4) of the operoula and branohioategal membrane, 
that is, the presence of both ; of one ; or, the other ; or, none. 

Third, Order', distingniahed by the absence of ventrala (Apodea), or their preaencB 
it different regions (Jugulairea, Thoracins, Abdominans). 
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fraqnently in defiance of their true number and morphology, aa notably in the genera 
1, 2, 4, 7, 21, 37, 38, bnt, alao, in "ery many others. The ayatem ia as foUowa, the 
genera described as new (in Bloch's previous works aa well as the preaent) being 
indicated by italics ;— 

Claaais I. Hendeoapterygii. (11 fins.) — 1. Lap adog aster. 
Clasais H. Daoapterygii. (10 flna.) 
Ordo i. Jugulares.— 2. Badus. 
Ordo ii, Thoracici.— 3. Trigla. 
Ordo iii. Ahdomiiialea. — i. Polynemua. 
ClassisIII. Enneapterygii. (9 fins.) — 5. Scomber. 
Claaais IV. Oetopterygii. (8 fins.) 

Ordo I. Jugularea. — ^6. "lallionymus ; 7. Batracliu> 

Enckdyopvs; 10. Trauhluua ; 11. Pliycis. 
Ordo ii. Thoraoiol.— 12. Platycephalus ; 13. Cottua 
15. Eleotris; 18. Gohius; 17. Jahaius ,- 18. Mull ua 
Peroa; 21. Xiphiaa : 32. Zaua ; 23. Bramo.- 24. Mono 
Loacharusi 26. Slacrarus ; 27. Ajoaas ; 28. EqMs. 



8. UranasDopns ; 9. 
14. Feriophtlialmna ; 
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Ordo iii. Abdoniinalaa. — 20. CalufJimotm (=CalliQlitliyi) ; 30. Spliyrrena ; 
31. Atherina; 33, Cautvisoua ; 33. FUtulaiia ; y4. Miigil; 35. Oa,tcros- 
teus; 36. Lorioaria; 37. Squalus. 
ClaaaiaV. Heptapterygii. <7 fins.) 

Ordo t. Jugulares.— 38. Lopliias; 39. Pteraclis ; 40. Pleurooeotes ; 41. 
Kyrtus; 42. Trichogasier ; 43, Cenlranotas (=MunBuoide3) ; 44, Blen- 
iiius ; 45. Pcrcis; 46, TVicAoboIms. 
Ordo ii. Tlioraoioi. — 47. Monoeerof; 48. Gmmmhtea ; 49. Soorpieiia; 50. 
Synanceia; 61, Cyeloptevus ; 52, AmpMprion; 53. Amphacandius (=T'ial\iia, 
L.); 54, Aoantliurna ; 55. ChEetodon ; 56. Alphiites; 67, O/ihiocephalaa 
(Bl. Ausl. Fiaeha, viii) ; 68. Lfspidopna ; 59. Beheneia ; GO. Cepola ; fil. 
Labras; 63. Spania ; 63. Soarus; 64. Coryph;ena; 65. Epinephdut ; 
66. Anthias; fS7. Cephalopkolii ; 68. Calliodon ; SB. Holooantrns ; 70, 
Latianus; 71. Bodianns; 72. Ciclila; 73. Gi/mnocephalas. 
Ordo iii, Abdomiiialea, — 74. Aoipeiiaer; 75, Chimfera; 76. Pristis; 77. 
Ehina; 78, Minobatus: 79. Raja; 80, Platyslacas ; 81. Silurus ; 82. 
Anableps; 83, Jconi/.oBofus (=NotacaiitViU3) ; 84. Eaox; 85. Synodus ; 
88. Salmo; 87, Clopoa; 88. Exoooetus; 89. Chauliodna; 90. Elops; 
91. Albula; 92, Cobitis ; 93. Cyprinns; 94. Araia; 95. Po^cUia ; 96. 
Pegasus; 97. Mormyrns; 98. Polyodoii ; geuas dabium 99. Argmitina. 
ClassisVI. Hesapterygii. (6 fins.) 

[Ordoi.J ApodHB,— 100. Balis taa ; 101. Rijnchohdella. 

Ordoii. Piuiia anali oareates. — 102. Traoliyplerua ; 103, Gf/mnHrus (=Re- 
galecns Brnnn), 
ClasaiaVII. Peutapterygii. (Pius 5.) 

Ordo i. Apodes.— 104. Opliidium ; 104a. Pom at i as ; 104i. Giuitkoholus ( = 
Odontognatbna Lao,)i 10^. Marteiia ; lOG. Stromateufi ; 107. Aiomody- 
tes; 108. Stemoptys; 109. Anarriiioas ; 110. Channa; 111. Sternai- 
chas; 112. Oatraeion; 113. Tatrodou ; 114. Orlhragoriscua ; 116. Diodon; 
116. Syngnathna, 
CUssia VIII. Tetraptarygii, Apodes.— 117. T.-ictiurus ; 113. Bogmarus (=Tra- 

oliypterus Gotlaii) ; 118a. Tfenoidea ; 119. StylepUorus, 
Classis IX. 'I'ripterygii, 
Ordo i. Apodes.— 120. Gymuonotus. 

Ordoii. Aohiri et Apodes. —121. Synbranclmi; 12i Gpiuiolhorax (=Mur- 
ieua L.), 
Clftssia X, Dipterygii, 

Ordo 1. Apodaa. — 123. Oeam. 

Ordo ii. Apodea et Achiri, — 134, Petromyzon ; 125, Leptocephalua. 
Classis XI. Monopterygii. Apodea et Acbiri. — -ISG, Gailrobranchis (_=^'ilysine 
Linn.); 127. Sphagehranchas (=0pbiclithy3 Alil,) ; 13T«. Flaia ( = 
Monoptarus Lac); 128. T^phlabranckui. 

1803-1804. 
SHAW (George). General Zoology or Systomstio Natural History. By Georgs 
Shan, M.D., F.R.S., Ao., witli platea from the first autliorities and most select 
speoimena, engraved principally by Mr. Huatli. ■ — ■ [Speuifioationa.] — London ; 
[T. 1-7,1 Printed for S. Kearsley, Fleet Street, [v. 8-14, by ollierg]. 1800 
[— ] 1826. [Sto., 14 v.] 
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Besiiiea tho engravod title, copied above, tlierfi is, ou the following leaf, a short 
printed ons, viz;— Gennral Zoology. — [Speoifloatious.]— London: [Publishers]. 
—1800 [— ] 1828. The Utar voluraeB were by James Francis at^pheiisoii. 

The lohthyologlcal portion ia contained in the fourth and flftii volumes, Tiz:— 

Vol. IV. Part I. Piseas— .... 1803, [1 eng. title, 1 plain title, pp. 
V, [1,] 1-1S6, pi. l-2a.—Apodes R5 sp. ; Jugu- 
lares, 63 fip.=I06 sp.] 
Vol. IV. PartlL Pisces.— .... 1803. [1 eng. title, pp. xi, [-j-ii],incl. 
pi. title, 187-G32, pi. 2G-93-i-43, G5, 69, 74.— 
Thonicki, G72 sp.] 
Vol. V. Part 1. Pisoes— .... 1804. [1 eng. title, 1 pi. title, pp. 
V, [+m,] 1-250, pi. 93-152. — Abdominales, 
2G1 sp.] 
Vol. V. Part 11. Pisoea.— . ■ ■ . 1804. [1 eng. title, pp. vl, [+ii,] incl. 
pi. title, 251-483, pi. 133-182+158.— Cai-iiiug- 
inei, 191 sp.] 
Tliia part is a oompilatlon, baled on the system of Linn^ as modified by Gmelin in 
the restoration of the Amphibia nautea to the Fishes. It is even worse thau ita pre- 
deSBsaors in the iacorporatioa of speciea unknown to Linu6 in the genera. The 
illustrations are almost entirely oopied from the works of Blooh and Laofipede, only 
fl-Ts or sii (aeeording to Ciivier), representing species in the British Museum, being 
original. Two new generic types (Trachichtliijt and Sti/kplioras) ace added, one of 
which, however (Trachic/itligs'), had been pre'iously described in tlie Naturalists' 
Miscellany (v. X). 

Twelve hundred and tliirty (1230) nominal species were described. 
The generic diagnoses, it may be added, were copied (sometimes with very slight 
modifications) by Dr. S. L. Mitchill in liis memoir ("The Fishes of New York, 
described and arranged") in the "Transactions of the Literary and Philosophical 
Society of Nei7 York." 

1828-1849. 

CTTVTER (Georges Chretien I.eopold Dagobert, haroii) and Achilla VA- 
LENCIENNES. Hisloire naturelle des poi3S0iis,parM. le B"" Covier, - . .; 

et par M. Valeuoiennes, ■ ■ . . Tome premier [ — Tome vingt-deusifime.] 

A Paris, [t. 1-12] ohes F. G. Levrault, .... 1828 [-37] ; [v. 13-14], ohei 
Pitois-Levrault et C", . - . . 1839 ; [t. 15] ; ohea Ch. Pitoia, Sditeur, .... 
1840; [t. 16-22] ohea P. Bertrand, [etc.]. 1842-1849. 
As indicated on the reverse of the bastard title, all the volumes were printed at 

Strasbourg, v. 1 to 13 having been printed by F. G. Levrault (Imprimerie de F. O. 

Levrault), and v. 14 to 23 by the widow Lerriult. (Imprimei-ie da V' Berger- 

Levrault.) 



r. 1. Livra praiiii6r. — Tableau historique dea progrfis de I'iehtyologie, depuis 

sou origijie jnsqu'i nos jours. 

Livro deuxi&me.— IdSe gSuScale de la nature et do T organisation dea poiaaoni. 

1838. 
T. 2-3. Livre troislime. — Des poissons do la famillo dea Perches, on des Per- 

coiies. [Pai- Cuvier.] 1828-29. 
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T. 4. Livrn qnatrieme.— Des aeanthoptgrygiens k joae ouirassSe, [Par Cu'ier.] 

1829. 
V. 5. I.ivra cinqiiifeme.— Des Seienoides. [Par Cuvier.] 1830. 
V. 6. LiTre sixieine.— (Partie I. Des Sparoides ; TartiB 11. Dea Menidea.) 1830. 

[Par CuFier et Valenciennes.] 
V, 7. Livre aeptiSme. — D«s Squamipennes. [Par Cutier!} 

Livre liaitiSme. — Des poissoua i. pharyngiens labyriuthi formes. 1S31. [Par 

CuTier!J 
V. 8-9. Livre neUTl^me. Des SeombSro'ides. 1831-33. [Par Cuvier el Valaii- 

T. 10. Suite da I. 9— Des Suomberoidus. [Par Cuvier et Valenoieaiiea ?] 
Livre diiieme— De la famille dea ToutMcs. [Pat Cuvier at ValenciBiinBS!] 
" onziSme.— De la faiULlle des Tainioides. [Par Cuviar et Valenuianuaa ?] 
" donaieme.— Dea Atherines. 1835. [Par Cuvier et Valfluoienues ?] 
T. 11. Livre troizifime. — Des Mugiloides. 

Livre qnatorzi&me.— De la famille des Gobioides. 1836. 
V. 12. Suite du livre qaatoraieme.^Gobioides. 

Livre qTUDiii6me. — Des acantlioptfirvgious k paetorales pediculuea. 1837. 
T. 13. Livre seiziSme.— Labrttides, 1S39. 
V. 14. Suite du livre seizifime. — Labroidea. 

Livre dis-aeptieme. — Des MalaRoptSrygiens. Des Siluroides. 1S39. 
T. 15. Suite da livre dlx-septle me. —Sil oroides. 1840. 
V. lG-17, Livre dis-huiti6me.— Cyprinoldaa. 1842. 
T. 18. Suite du livre dis-huiti6me. — Cyprinoides. 

Livre dis-iieuvifeme. — Dea Esooea ou Luoio'idea. 1S46. 
v. 19. Suite dn livre dis-neuvieme — Brooiiets ou Luoioidea. 

Livre viiigtiSioe. — De quelquea famillea* de Malacopterjgiens, intermedia ires 
eutre les Broohets et lea Clupes. 184l>. 
T. 20. Livre vingt at unificQe.— De la famille des Clop&idBS. 1847. 
T. 21. Suite du livre viugt et uniSme et das Cluploidea.t 1848. 

Livre vingt-dHusiame.— De la famille des Salmouoides. 
V. 33. Suite du livre viagt-deasifema. — Suite de la famille das Salmonoides. 1849. 
Two editions ware published, one in octavo and tlia other in quarto, but from tlia 
same types, adjusted only for difference of foiro. Of each edition, copies with colored 
and uncolored plates ware publislied ; the price of the octavo edition with plain plates 
was, for the first twelve vo\umes, 13 francs 50 ceutimes per volume, afterwards (v. 
13-22), 19 francs 50 centimes ; with colored plates, 23 francs 50 centimes, afterwards 
raised to 39 francs 50 centimes ; of the quarto edition with plain plates, at first 18 
francs, and afterwards (v. 13-22), 28 francs; with colored plates, 18 franca, after, 
wards 48 francs per volume. For set^ in octavo with plain plates, 800 (Qrasse) or 
42D (Lorenz) francs, and with colored plates, 600 (Graaae) or 839 (Lorena) francs ; 
in quarto witli plain plates, 4S0 (Orasse) or 613 (Loreuz) francs, and with colored 
plaias, 800 (Sraasa) or 1056 (Loraoi) francs. 

Mtpoe-^luilai), LulodBltes (with ahanat r.aA OonorhTinuhas), Mormj-raj (wllh Jformj/rui), HyoSonlaB 

mi IfSffliojM). imloii (witk AmUi). VmIiss on Amies? {Vaitres). finiiUo piltlcilllSrs, ou AmiBit 
(B'iemtia), Erylbroiasi (wUU EriAhrinva. Mi^rod;i>. LiiiatlTK; a.=d Pvrr\uU,ia). aoj Ombres (wUh 
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AcH,Dthoc1inidae, 34. 
Acanthopteri, p. 4. 
Aeantbopterygii, p. i. 
Acanthopterygii blenni- 

formes, p. 3. 
Aeantbopterygii eliaiini- 

formes, p. 13, 
Acanthopterygii gobi- 

esoeiforraes, p. 13. 
Acantharidae, Tl. 
Acipenseridae, 2H. 
Acroniiridae, p. 7. 
Agonidae, 54. 
AllJuliUae, 166. 
Alepidosauridae, 161. 
Alepocephalidae, 163. 
Alopeciidae, 231. 
Amblyopidae, 141. 
Amblyopoidea, p. 14. 
Araiidae, 208. 
Acomodytidae, 29. 
Araphacanthidae, 12. 
Ampliipnoidae, 196. 
Amphisilidae, 138. 
Anabantidae, 68. 
AnacaDthini, p. 3. 
Anarrhicadidae, 37. 
Anguillidae, 199. 
Antennariidae, 13. 
Apbredoderidae, 118. 
Apodes, p. 18. 
Argiidae, 190. 
Aspredinidae, 193. 
Ateleopodidae, 27. 
Atberinidae, 130. 
Aulopidae, 156. 
Aulorbynchidae, 134. 
Aulostoraidae, 135. 
Aulostomoidea, p. 14. 

Ealistiilae, 5. 
Batradiidae, 41. 
Eatracboidea, p. 6. 



Bdellostomidae, 243, 
Beloiiidae, 1,^9. 
Berycidae, 101. 
Beryeoidea, p. 10. 
Blenniidae, 39. 
Blennoidea, p. 4. 
Bovicbtbyidae, 96. 
Bramidae, 66. 
Bracbioganoidei, p. 21. 
Bra Qch lost omidae, 244. 
Bregmacerotidae, 22. 
Brotalidae, 20. 
Brotnlophididae, 31. 

CalHchthyidae, 1S9. 
Callionymidae, 51. 
Caotbarina, p. 10. 
Capridae, 90. 
Camngidae, 79. 
Carchariidae, p. 24. 
Catapbracti, p. 6. 
CatiistoDiidae, 1T4. 
Cebedicbtbyidae, 38. 
Centra rehidae, 107. 
Centriscidae, 137. 
Ceiitrisciformes, p. 14. 
Centrop omidae, 110. 
Cephalopteridae, 217. 
Oepo1ida«, 128. 
Ceratiidae, 12. 
Ceratodontidae, 312. 
Ceratopterina, p. 22, 
Oestracioiitidae, p. 23. 
Cetorbinidae, 228. 
Chacidae, 1 86. 
Cbaeniehtbyidae, 93. 
Chaeiiopsidae, 35. 
Cbaetodontidae, 14. 
Chaetodoiitoidea, p. 8, 
Cbanoidae, 163, 
Cbara«iiiidae, 115. 
Cbatoessina, p. 17. 
Cbauliodontidae, 152. 



Cliilobranchidae, 202. 
Cbimaerae, p, 22. 
Cbimaeridac, 315. 
Chiridae, 59. 
Ciiiroeeiitridae, 173. 
Cbondroganoidea, p. 22. 
Chondrostei, p. 23. 
Cichlidae, 64. 
Cirrhitidae, 117. 
CiiTostomi, p, 25. 
Clariida«, 188. 
ClQ]»idae, 170. 
Cobitidue, 176. 
Colocepbali, p. 18. 
Comephoridae, 122. 
Congridae, 198. 
Congrogadidae, 17. 
Coregonidae, 158, 
Coryphaenidae, 81. 
Cottidae, 56. 
Cotloidea, p. 6, 
Crossopterygia, p. 21. 
Crossorhiiiidae, 236. 
Cryptacanthidae, 31. 
Cyeloganoidei, p. 21. 
Cyclop teridae, 49. 
Cyprinidae, 175. 
Cyprinodoiitidae, 144. 
Cyprinodontoidea, p. 15. 

D aety Iosco pi dae, 43. 
Dianidae, 88. 
Dipnoi, p. 22. 
Dorosomidae, 171. 
Drepanidae, 80. 
Dussomieridae, 169. 

Ecbeiieididae, 120, 
Ecbeiieidoidea, p. 12. 
Glasmobranchii, p. 22. 
Electrophoridae, 180. 
Elopidae, 167. 
Embioticidae, 65. 
(47) 
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Etichelyoepliali, p, 18, 
Eiigmulididae, 112. 
Epliippiidne, 15. 
Esocidae, 143. 
Eveutognsithi, p. IT. 

Fierasferidae, 18. 
Fistulaviidae, 136. 

Gadidae, 24. 
G'ldopsidae, 30. 
Galiixiidae, 148. 
Galei, p. 23. 
Galeorhinidae, 233. 
Gail Old ei, p. 21. 
Gasterosteidae, 133. 
Gasterosteoidea, p. 13. 
Gerridae, 66. 
Giiislynioatomatidae, 

235. 
Glaiienelieli, p. 19. 
Glauiostonii, p. 21. 
Gobiesocidae, 47. 
Gobiesocoidea, p. 5. 
Gobiidae, 53. 
Giibioidea, p. 6. 
Gouorhyndiidae, 164. 
Ojmnarohidae, 183. 
G.vmtjodoiiles, p. 1. 
Gymnodoti, p. 19. 
Gymiiotidae, ISO. 

Halosaiividae, 151. 
Haploeliiloiiidae, 141. 
Haplorai, p. 14. 
Harpagiferidae, 94. 
Helostoraidae, 61. 
HemibraiK-lii, p. 13. 
Hemitripteridae, 51. 
Ileterodontidae, 225. 
Heteropygii, p. 14. 
Heterosomata, p. 2. 
Hippocampidae, 1. 
Holocephali, p. 22. 
Holostomi, p. 19. 
Homalopteridae, 11T. 
Hoplegnathidae, 113. 
Hoplegnathoidea., p. 11. 
Hyodoiitidae, 165. 
Hyoganoifleft, p. 21. 
Hyperoartia, p. 24. 
Hyperotreta, p. 2.i. 



Hypophthalniidae, IS; 
Hypostouiiitiiia, p. 20. 



Ichthjocepliali, p. 19. 
Isospoudjli, p. 15. 



Labridae, 63. 
Labyriiiliiid, p. 1. 
Lamnidae, 229. 
Lamprididae, bl. 
Latilidae, 97. 
Lepidosirenidae, 211. 
Lepidosteidae, 209. 
Lejitocardii, p. 2.'t. 
Leptoscopidae, 42. 
Leptuvoidae, p. 8. 
Liparididae, 48. 
Lophiidae, 11. 
Lophobratichii, p. 2. 
Lophotidae, 134. 
Loricariidae, 191. 
Luciocephalidae, 125. 
Lycodidae, 26. 

Macruridae, 16. 
Maeiiididue, 105. 
Maltheidae, 10. 
Marsipobranciiii, p. 24. 
Mastacerabelidae, 206. 
MastJoura, p. 23. 
Merluciidae, 25. 
Moiioceiitrldae, 100. 
Monopteridae, 194. 
Morrayridae, 181. 
Mugilidae, 132. 
Mullidae, 98. 
Mulloidea, p. 10. 
Munwnidae, 201. 
Mnra en esocidae, 191. 
MnsteJina, p. 24. 
Mjelozoa, p. 25. 
Mjliobatidae, 216. 
Myxiuidae, 242. 

Xarididae, 114. 
Nematistiidae, 82. 
Neraatof^iiathi, p. 20. 
Nemicluhyidae, 203. 
Nemophididae, 36. 



Nomeidae, 91. 
Nolacaiitlii, p. 18. 
Notacaiithidae, 201. 
Wotidanidae, 226. 
Notopteridae, 150. 
NotoUieniidae, 95. 

Odontaspididae, 230. 
Ophidiidae, 19- 
Ophioceplialidae, 136. 
Opiathopterae, p. 21. 
Ortliagoriscidae, 1. 
Osphromenidae, 69. 
Osteoglossidae, 149. 
Ostraciontidae, 4. 
Ostracodermi, p. 1. 
Osudercidae, 121. 
Oxynotidae, 239. 

Paehyara, p. 23. 
Pagriiia, p. 10. 
Paralepididae, 1G3. 
Pai-alepidoidea, p. 16 
Pataecidae, 40. 
Pedicidati, p. 3. 
Pegasidae, 111. 
Percesoces, p. 13. 
Percidiie, 109. 
Percoidea, p. 10. 
Percopsidae, 146. 
Petromyzontidae, 341. 
Pliaryngobranehii, 35. 
Pharjngognathi, p. 6. 
PliysoclystiincertaeseiJis, 

p. 11. 
Piiuelepteridae, 104. 
Piagiostorai, p. 32. 
Platycephalldae, 56. 
Platypteridne, 50. 
Plectogiiathi, ]>. 1, 
Plesiopidae, 115. 
Pleuroiiectidiie, 15. 
Plotosidae, IHI. 
Polycetitridae, 116. 
Polyraixidae, 99. 
Polyraixoidea, p. 10. 
Polynemidae, 70. 
Polynematoidea. p. 1. 
Foljodoiitidiie, 213. 
Polypteiidiie, 210. 
Poraaceiitridae, 63. 
Priacautbidae, 112. 
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Priaeantlioiclea, p. 11. 
Pristidae, 223. 
Pristlophoridae, 240. 
Pristipomatidae, lOS. 
Psych rolQtidae, 139. 
Pteraclididae, 85. 
Ptyobraiichinae, 200. 

Rciioe, p. 29. 
Raiidae, 220. 
Raiiiccpitidae, 23. 
Ratabnrida*, 200. 
Rliamphobatldae, 222. 
Ehinae, p. 23. 
Rhinobatidae, 221. 
Rhinodontidne, 237- 
Rhomboganoidei, p. 21. 

Saccopharyngidae, 205. 
Salangidae, 160. 
Salmonidae, 159. 
Sargiiia, p. 10. 
Scaridoe, 60. 
Sciaenidae, 102. 
Sciaenoidea, p. 10, 
Sclerodermi, p. 1. 
Seombefesocidae, 140. 
Scombridae, T8. 
Scombroidea, p. 8. 



Scorpaenidae, 58. 
Scjlliidae, 234. 



49 

Scymnidae, 238. 
Seyphophori, p. 20. 
Selaehostomi, p. 23. 
Serranidae, 108. 
Sillaginidae, 92. 
Sillaginoidea, p. 9. 
Silnridae, 185. 
Sipbonognathidae, 61. 
Sirenoidei, p. 23. 
Sisovidae, 192. 
Soleidae, 14. 
Solenostonii, p. 3. 
Solenostomidae, 9, 
Sparidae, 103. 
Sphyraenidae, 119. 
Spbyraenoidea, p. 12. 
Sphyrnidae, 232. 
Spiiiacidae, 231. 
Sqaali, p. 23, 
Squamijiennes, p. 8. 
Squatitiidae, 224. 
Stern opt jchidae, 153. 
Sternopygidae, 119. 
Stiehaeidae, 33. 
Storaiatidae, 154. 
Stromateidne, 83. 
Symbracliidae, 195, 
Synaphobraiicliidae, 204. 
Synentognatlii, p. 14. 
Syngaathi, p, 2. 
Syngnatliidae, S. 
Synodontidae, 157. 



TeleocGpliali, p. 2. 
Teleostei, p. 1. 
Teleostomi, p. 1. 
Tetragonuridae, 131. 
Tetrodontidae, 2, 
Tenthididae, p. 7. 
Torpedinidae, 219. 
Toxotidae, 73. 
Trachinidae, 45. 
Trachinoidea, p. 5. 
Trachypteridae, 123. 
Ti-iacaiUhidae, 6, 
Trichiuridae, 77. 
Tnchodoiitidne, 46. 
Trie hod on to idea, p. 5. 
Tricbomyeteridae. 184. 
Trichonotidae, 127. 
Ti-iglidae, 53. 
Triodotitidae, 3. 
Trygoiiidae, 218. 

TJrabrldae, 143. 
Urauosoopidae, 44, 

Xenocephalidae, 28, 
XipbidioLitidiie, 33, 
Xipiiiidae, 7ti. 

Zenidae, 84. 
Zygaeuina, p. 24. 
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